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The officer in charge suggests the advisability of procm-ille more suif:
able and économical appliances for prosecuting this work., He estimates
that a suitable outfit can be procured for about $15,000, and that the ran.
ning expense for the coming fiscal year would be abont $15,000, more,
making the total that could be profitably expended, $30,000.

July 1, 182, amount available.......ccvveveererirecc.vececncocnccsesens $850 &
Amount appropriated by act passed August 2, 1882 ..ccoeccvvveveneccenes 10, 000 00
| : 0,869 %

July 1, 1883, amount expeuded during fiscal year, exclusive of outatanding
HALIities July T, 1882, ...c.eeevenneevens coenenncnnonenonsensnnnssans 5,980 6
- July 1, 1883, amount available.......cocveeeecenrieecccccceccennronnss 4,518 &

Amount that can be profitably expended in fiscal year ending June 30, 1885. 30, 000 09
(See Appendix 8 10,)

11, Saline River, Arkansas.—The object of this work is to clear the
river of snags and overhanging trees. The operations are carried on by
hired labor furnished with the necessary outfit. The work of the season
commenced at Longview and extended down to Godfrey’s Landing, a
distance of about 50 miles, , ,

The total distance that has been worked over ou this stream, from Big
Island, the place of heginning, to Gtodfrey’s Landing, is 230 miles, leav-
ing 20 miles yet remaining to its junction with the Ouachita.

July 1, 1882, amount available......cooovrvveerervencnerrencorcnences $2,404 2
Amount appropristed by act passed August 2, 1882. .. ... ..cccvvveenneen. 4,000 00
. G, 414 R

July 1, 1883, amount expended during fiscal year, exclusive of ontstanding
T T AL . 4,128 %
July 1, 1683, amount uvailable....cccovevereriieniiiniieiicinanenn.. - 2,360
Amount (estimated) required for cnmpletibn of existing project.......... 17,651 00

Amount that can bs profitably expended in fiscal yearending June 30, 1835. 10,'000 00
(See Appendix 8 11.) .

12, Current River, Missouri and Arkansas.—With the small balance
of $534.83 which remained available for this work at the end of the Jast
fiscal year a boat and crew were hired for a few days during last Sep-
tember to work upon this streain. During the time they were 80 em-
ployed eighty-five snags were removed between the mouth and Shoe-
maker's Lauding. Total amount of appropriations to date, $7,000,
Oongress having omitted this item from the river and harbor act of 1882,
it is assumed that a further prosecution of this work is not at present
desired. No estimate is therefore submitted,

S_See Appendix 8 12,)

IMPROVEMENYT OF THE MISSISSIPPI RIVER BETWEEN 1HE MOUTHS OF
THE ILLINOIS AND OI10 RIVERS—IMPROVING HARBOR AND MISSIS-
SIPPI RIVER AT ALTON—MISSISSIPPI RIVER OPPOSITE T OITY OF
SAINT LOUIS, AND AT OR NEAR CAPE GIRARDEAU AND MINTON POINT
—~—IMPROVEMENT OF OSAGE RIVER IN KANSAS AND MISSOURI.

-~ Officer in charge, Maj, O, H, Iirast, Corps of Engineers, having under
his immediate orders First Lient. I, V. Abbot, Corps of Engincers.

1. Mississippi River between the Illinois and Ohio rivers.—W ork was care
ried on at Arsenal Tsland, Horsetail, ‘I'win Hollows (west bank), Twin
IHollows (east bank), Pulltight, Beard’s Island, Jim Smith's,” Chesley
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Island, Foster’s Island, Pinsa Island, and Alton Harbor. All of these
works except the last two constitute part of one connected whole,carried
on under tBe general scheme of making the improvement continuous,
beginning at Saint Louis and working down-stream, reducing the river
to an approximately uniform width of about 2,500 feet, and protecting
its banks from erosion,

Arsenal 1sland.—The project for {he improvement of this locality was
adopted in 1876, its object being to stop the erosion of the west side of
Arsenal Island and the consequent deterioration of the navigation, The
amount expended during the year was $6,535,92. The total amount
expended to June 30, 1883, is 830,732,065, and has resulted in the protec-
tion of 7,843 feet of bank, a part of which, measuring 2,923 feet in length,
is not quite completed, though nearly so. It is proposed to complete
the unfinished portiouns,

Horsetail.—The present proilect for the improvement of this locality
was adopted in 1873, and modified in 1879, the object being to afford a
chanuel not less than 8 feet deep. .

The natural channel was often not more than 4 feet in depth and was
tortuous, The amount expended during the year was $51,473.93, The
total amount expended to June 30, 1883, is 8(61,556.00, of which, how-
ever, but 8355,863,20 has been employed upon the system adopted in
1870, I has resulted in securing a direct navigable channel, with a
depth not less than 84 feet,

Further work will be required to preserve these results, the amount
of which is a matter of future contingency.

Ticin Hollows, west bank.—The present project for the improvement
of this locality was adopted in 1881, the object being to afford a chaunel
not less than 8 feet deep. The natural channel was often not more than
4 feet deep in the shoalest parts. The amount expended during the
vear was $93,1306.91. The total amount expended to June 30, 1883, is
#190,037.16, and has resulted in securing a navigable channel in which
the depth during the year has not been less than 8 feet, but which is
still tortuous, though less so than last year., It is intended during the
coming year to thoroughly repair the works already constructed, and to
push them forward as rapidly as it shall be found practicable to
straighten the channel without interfering with navigation,

Twin Holloiws, east bank,—The present project for the improvement of
this locality was adopted in 1881, the object being to stop the caving,
which extended over a length of 8,400 feet. of the bank, and the conse-
quent deterioration of the navigation. Before the work was begun the
caving was progressing at the rate of séveral feet per day. The amount
expended during the year was 823,232,31. The total amount expended
to June 30, 1883, is $95,928.94, and has resulted in the protection of
8,625 feet of banfc, of which 2,800 feet is completed, and the remainder
well advanced. 1t is proposed during the coming year to complete the
unfinished portions. : .

Pulltight.—The present project for the improvement of this loeality
was adopted in 1881, the object being to aftord a channel not less than
$ fect deep, The natural chaunel was often not more than 4 feet deep
in the shoalest parts, The amount expented during the year, which
includes all expenditures to June 30, 1883, was $46,405.47,.and has re-
sulted, in connection with the works at Twin Hollows, west bank, in
securivg a navigable channel in which the depth during the year was
ot less thau 8 feet, . Much further work will be required before this
result can be considered permanent. It is proposed during the coming
Year to extend the works down-stream to connect with Beard’s Island.

b455—E 83—15
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Beard's Island.—The present project for the improvement of this
locality was adopted in 1881, the object being to closeasmall chute north
of the island, and to stop tixe erosion of the west side of the island and
the consequent deterioration of the navigation. Before the work was
begun the caving was progressing at the rate of several feet per day
and the water in the chute was 40 feet deep. The amount expended
during the year was $55,810.47, The total amount expended to June
30, 1883, is $84,208,76, aud has resulted in closing the chuts and stop.
¥ing the caving throughout the length of the island, a distance of 7,300

eet, of which 2,500 feet is completed aud the remainder well advanced,

“Jim Smith’'s.”—The present project for the improvemeont of this local.
ity was adopted in 1881, the object being to afiord a chaunel not less
than 8 feet deep, The natural channel was often not more than 4 feet
de&g in the shoalest parts,

e amount expended during the year was $103,418.37, The total
amount expended to June 30, 1883, is $114,486,74, and has resulted in
securing a navigable channel in which the depth during the year was
not less than 84 feet. External causes contributed to this depth, which is
not regarded as permanent without much further work, It is proposed
during the coming year to thoroughly repair the works already con.
structed, and to extend them down-stream as rapidly as the limited
means available will permit, .

Ohesley Island.—The present project for the improvement of this
locality was adopted in 1881, the object being to stop the erosion of the
east side of the island, and the consequent deterioration of the naviga.
tion, and also to close the chute west of the island, in order to afford, in
connection with the works at *Jim Smith's,” a channel not less than 8§
feet deep. The bank was caving at the rate of several feet per day,
and the natural channel was often not more than 4 feet deep in the
shoalest parts. The amount expended duriuf the year, which includes
all expenditures to June 30, 1883, was 847,401.39, amf has resulted in
the protection of the east side of the island for a length of 4,305 feet,
and in partially closing the chute, affording, in connection with the
works at 4 Jim 8mith’s” and external causes, a navigable channel in
which the depth during the year was not-less than 8} feet. Much fur-
ther work will be required to make this depth of channel permanent.
1t i proposed during the coming year to complete the closure of the
chute and to build out the Missouri Bank below the island.

Foster's Island.—The present project tor the improvement of this local-
ity was adopted in 1881, its object being to atop the caving of the west
side of the island aud the consequent deterioration of the uavigation,
Before the work was begun the caving was progressing at the rate of
several feet per day. The amountexpended during the year, which in-
cludes all expenditures to June 30, 1883, was $5,779,18, and has resulted
in the partial protection of 580 feet of the bank. It is proposed during
the coming year to continue the protection to the foot of the island, a
distance of about 4,000 feet.

Piasa Island.—eThei‘e is not at this time any definite project for the
improvement of this locality. A dam constructed in 1875-1877 having
become a dangerous obstruction to navigation, immediate relief to the
latter was given by removing & portion of the dam. The amount ex-

Alton Harbor.—The present project for the improvement of this har
bor was adopted in 1881, the object being to remove a shoal in front of
the down-stream portion of the landing. The amount expended during
the year was $34,000. The total amount expended to June 30, 1883, is
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$07,324.70, and has resulted in removing a large part of theshoal. The
works are still acting fnvonblf upon the shoal, and it is not proposed
to do anything more here until their final results shall be developed.

Estimate,—The officer in charge modifies and increases his total esti-
mate for the final completion of the improvement,

The appropriation of $1,000,000 asked for is to be applied to com-
pleting the works now progressing and to beginning new works below
Foster’s Island. From the changeable nature of the stream it is not
practicablo to give in advance the names of the exact localities wheve
work will be required. The programme is to make the improvement con.
tinuous, working down.streain from Saint Louis, by reclaiming land and
buildin(ir up new banks, thus redusing the width of the river to the uni-
form width of about 2,600 feet., Caving banks are to be protected.
The appropriation of the above sum is recommended.

July 1, 1882, amount available............ T o $112,1456 18
MiscelIaneOUNTECOINIR, o cuovusvsvs snossss vun savsss on sods vssiessosnis s - 8604
Amount approprinted hy act passed Augnst 2, 1882 ... .vevvenrvereen. 000, 000 00
712,231 82
July 1, 1883, amount expended during fiscal year, exclu.
sivo of outstanding labilities July 1, 1852 . ..... RS $510, 095 09
July 1, 1883, outstanding liabilities ..... T 5,091 16
4 616, 93¢ 24
July 1, 1883, amount avallable ..ooouvvnnenneeiiiiiiiiionen i i 195,245 63

o
=

Amount (estimiated) required for completion of existing project....... 14,152,600 00
Amonut thut can be profitably expended in fiscal year ending Juue 30,
IBED s ovom soneid siawor 206885 sosmesssmons vessor pnsess poraas s eee.. 1,000,000 00

(éee Appendix T 1,)

2. Harbor and :fississippi River at Alton.—The present project for the
improvement of this harbor was adopted in 1881, the object bein[i‘ to
remove a shoal in front of the down-stream portion of the landing. The
amount expended during the year was $34,000, allotted by Congress
from the general appropriation for improving the Mississippi River from
Cairo to the Illinois River., The total amount expended to June 30,
1883, is $67,324.70, and has resulted in rémoving a large part of the
shoal. As the works are still acting favorably it is not proposed to do
anything more here until their final results shall be developed.

The appropriation of 85,000 asked for is to be used for completing
the dike as originally designed should that hecome necessary and filling
up any depressions that may oceur from settlings. Such work, if it be
required at all, cannot well be postponed.

Amount (estimated) required for cumpl‘etl%n of existing project.......... £5, 000 00
Aumount that can be profitably expended in fiscal year ending June 30, 1885. 5,000 00
(See Appendix T 2.)

3. Mississippi River opposite the cily af Saint Louis, Missouri.—The
present project for the improvement of this locality was adopted in
1882, the object being to increase the available length of river front
opposite Siint Louis by reclaiming the land oecupied by Cahokia
Chute, also to stop the erosion at high water of the Illinois shore in
Cahokia Chute, and, furthérmore, to perpetuate the good results previ.
ously obtained under a different project in the channel depth, Before
the work wus begun a considerable body of water passed through Ca-
hokia Chute at the higher stages, and a small body at low stage, pre-
veuting access to the navigable water west of Arsenal Island; a slight
erosion of the Illinois shore occured at the higher stages, destroying
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land of considerable value; and a portion of the west side of Arsenal
Island was in need of protection in order to perpetuate the good chas-
nel already existing there, The amount expended during the year,
which includes all expenditures to June 30, 1883, was * $47,087.95, and
has resulted in partially protecting the west side of Arsenal Isiand,
and in shutting off the water from Cahokia Chute at a stage about?7
feet higher than before, It is proposed during the coming year to com
nlete the protection of the west side of Arsenal Island, and the hurdles
employed in silting up the chute,

July 1, 1882, amount available........

July 1, 1883, amount expended during fiscal yenr, exclusive of

outstanding linbilities July 1, 1882.. . cevivcvennnneeenn.o. .. 232,900 64
July 1, 1883, outstanding Nabillties... ... 0 Ll eeess 1,003 40
—_ 33, 903 %
July 1, 1833, amount available..ceee ceve cvreriienner cvevvenecencncaae,. 95,09 06

e ——
_——=====

Amount (estimated) roquired for cbmpletiou of oxisting project.. .. ..... 20,09 06
(See Appendix T 3.) .

4, Mississippi River at or near Cape GQirardeau, Missouri, and Minfon
Point, Illinois.—The present project for the improvement of this locality
was adopted in 1881, the object being to remove a large and growing
bar in front of the Cape Girardeau Landing and fo provide an 8-foot
chanuel between that place and Minton Point. The bar was dry at a
stage 16 feet abové low water, and the chaunel depth was liable to
be as little as 4 feet. The amount expended during the year was
$21,836.509. The total amount expended to June 30, 1883, is $05,366.55,
of which $35,366.55 was added to the special appropriation from the
funds provided for improving the Mississippi River between the Illinois
and Obhio rivers, and has resulted in wholly removing the bar, and se-
curing a channel to Minton Point, in which the depth during the year
has not been less than 8 feet. Further work will be required to per-
petuate these results, for which an appropriation is recommended.

Awonnt (estimated) reqiiired for completion of exisﬂngP’rQleot .......... %41,820 04
Amount that can he prolitably oxpended in fiseal year ending June 30, 1835. 42,000 0
(See Appendix T 4.) -

5. Osage River, Kansas and Missouri.— Below Tuscumbia.—The present
system of improvement employed helow Tuscumbia was begun in 1871,
the object beitig to afford a channel of navigable width not less than 2
feet deep. ,

The natural channel was frequently not more than 6 inches decp at
many of the shoals, The amoeunt expended during the year was
#1,6506.45. The total amouiit expended to June 30, 1883, is 8169,427.02,
and has resulted in increasing the depth'to at least 2 feet over twenty-
one shoals, and removing all snags and overhanging trees.

Above Tuscumbia.—The project for the improvemént of the Osage
above Tuscumbia was adopted in 1881, the object beivg to remove all
suags and overhanging trees which obstructed navigation. In the natu-
ral state of the river many hundreds of these obstrunctions existed, The
amount expended curing the year was $8,316,98. The total amount
expended to June 3, 1833, is 819,070.34, and has resulted in clearing
the natural channel to Osceola, the head of navigation; 2304 miles from

*These figures are obtained by adding to the cash expeunditures the cos: ol the
gervice of equipment. -
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IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN THE MOUTHS OF THE
ILLINOIS AND OHIO RIVERS—IMPROVING HARBOR AND MISSISSIPPI
RIVER AT ALTON—MISSISSIPPI RIVER OPPOSITE THE CITY OF SAINT
LOUIS, AND AT OR NEAR CAPE GIRARDEAU AND MINTON POINT—IM-
PROVEMENT OF OSAGE RIVER IN KANSAS AND MISSOURL

REPORT OF MAJOR O, H. ERNST, CORPS OF ENGINEERS, OFFICER IN
CHARGE, FOR THI FISCAL YEAR ENDING JUNE 30, 1833, WITII OTHER
DOCUMENTS RELATING T0 THE WORKS,

_ IMPROVEMENTS.
1. Mississippi River, hetween the Illinois . 4. Mississippi River at or near Cape Girar-

and Ohio rivers. l deax, Missouri, and Minton Point, Ii-

2, Harbor and Mississippi River at Alton, linois.

3. Mississippi River opposite the city of ! 5. Osage River, Kansas and Missouri.
Saint Louis, Misscuri. |

UNITED STATES ENGINEER OFFICE,
Saint Louis, Mo., August 13, 1883,

GENERAL: I have the honor to transmit herewith the annual reports
fcl)lr'the fiscal year ending June 30, 1883, upon the works under my
charge.

Very respectfully, your obedient servant, ,
0. H. ERNsT,
_ o ‘ Major of Engineers.
Brig. Gen. II. G. WRIGHT,
Chief of Engineers, U, 8. A.

T 1.

IMPROVEMENT OF THE MISSISSII'PI RIVER BETWEEN THE ILLINOIS AND
‘ OHIO RIVERS.

. Work has been carried on during the year at Arsenal Island; lorse-
tail, Twin Hollows, west bank, Twin Hollows, east bank, Pulltight,
Beard’s Island,; “Jim Smith’s,” Chesley Island, Foster's Island, Piasa
Island, and Alton Harbor. ]

Of these all except the last two form part of the general scheme for
improving tlie tiavigation, making the improveément continitous, work-
ing down stream froin Saifit Liouis. Their location is shown upon the
Plate I'which accompanied my last report. A v o

The work at Alton was earried on in obédience to a special provision
of the river and harbor act of August 2, 1882, and that at Piasa Island
was rendered necessary by circumstances deseribed further on.

1177
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ORGANIZATION.

First Lieut. F. V. Abbot, Corps of Engineers, was engaged upon
special duties during the year until June 13, when he took charge of the
work at Foster’s Island.

The works at Piasa Island and Alton were under the immediate direc-
tion of Mr. C. D. Lamb, assistant engineer, who reported directly to me,

The organization for the other works was similar to that described in
my last annual report; that is,there was at each work a resident en-
gineer with one or more assistants, all being under the general super-
vision of a superintending engineer, through whom their reports to me
were rendered. _

There was an exception to thigrule in the case of Foster’s Island, after
theassigninentof Lieutenant Abbot to that work, his reports not passing
throtgh the superinteniding engineer. At the end of the year the other
assignments were as follows, the prescribed duties of the different grades
being tlie same as those deseribed in my last report : '

Superintending engineer: Mr, 1D, M. Currie.

Resident engineers: At Arsenal Island, Mr, C. D, Lamb; at Horse.
tail, Mr. B. D. Libby, assisted by Mr. S, B. Cady and Mr,C. P, Mitchell ;
at Twin Hollows, west bank, Mr, W, 8, Mitchell, assisted by Mr, J, L.
Dufty ; at Twin Hollows, east bank, Pulltight, and ¢ Jim Smith’s,” Mr.
John O, Holinan, assisted by Mr., A. F. Freis and Mr. B, E. Johnson; at
Beard’s Island, Mr., J. E. Savage ; at Chesley Island, Mr. C. V., Merse-
rean, assisted by Mr., J. W. Irwin,

At the supply depot Mr. 8, 8. Van Norman had charge of the sub-
sistence departinent, and Mr. C. L. Stevenson of the engineering sup-
plies and repairs.

On board the steamer General Gillmore Mr. J. L. Stubblefield acted
as general receiver of materials and measured the brush and stone.

The reports of the assistant engineers and of the supply clerk and
subsistence clerk are herewith transmitted, constituting Appendixes 1,
2,3,4,b,6,17,8,9, 10, 11, 12, 13, 14, 15, and are intended to form part
of this report.

ARSENAL ISLAND PROTECTION.

A history of this work to the beginning of the fiscal year was given
in my last annual report. Its location is shown upon Plate I. Opera-
tions were resumed in August, 1882, and consisted in completing the
low-water protection to the foot of the island, and placing the medium
stage protection, consisting of a layer of riprap, as material could be
procured. Two mattresses 40 feet wide—one 460 feet lorig and the other
6560 feet long—were placed below low-water mark, Riprap was depos-
ited upon the baiik above low-water mark over a total length of 3,253
feet. Of this 330 linear feet was carried to a height 16 feet above
standard low water; 880 feet to 2 height 114 feet above the same plane,
and 2,043 feet to o height 8 feet. 'To complete the work it remains to
extend the inediuin stage revetment over this length of 2,923 teet to the
aniform height 16 feet above standard low water. For further details
see Appendixes 1 and 2, ,

The total length of the protection iy now 7,843 feet, of which 4,920 feet
is completed, and the balance nearly so. The expenditures for the year
were $6,535.92.

HORSETAIL,

Operations at this locality during the year consisted in repairing the
works coustructed in previous years, which have been fully described
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in former reports, and in constructing a new hurdle to connect Oarroll’s
Island with the Illitiois shore. (See Plate IL) The latter work was
rendered necessary by a strong drauglit of water towards the chute east
of Carroll’s Island, hindering the bank building process at the down-
stream portion of the Horsetail Reach, and causing an enlargement of
the chute referred to, YWhatever may have been the cause of this ten-
deney, it was much increased by a remarkable series of violent winds
which blew almost continuously from the west for three months during
the spring. The hurdle is 2,450 feet long and, thouglh not quite com
pleted, has had the desired effect of causing heavy deposits itits vieinity,

The process of building up the new banks has continued in a satis-
factory manuer, the results obtained froim the recent flood being very
large upon the Missouri side, and upon the Illinois side for a distance of
2 miles from the up-stream end, aheightof several feet havin g been added
to deposits previously secuved.

In the down-stream portion on the Illinois side, the results for the en-
tire year have been small, owing to circumstances above given, but they
have been very large ifi the last fow weeks, and are, as a whole, encour-
aging. Plate IT shows the outlines of the bars as they appeared at a
stage 11 feet above standard low water at the beginning and at the
end of the year. The area upon which willows are growing has been
much enlarged. For further details, see Appendixes 1 and 3. ’

The good result of ‘the works upon the channel previously secured
bas been maintained, the least depth found during the low-water season
of last antumn bheing 84 feet, and the channel being direct and wide.

The expenditures during the year were $61,473.93.

TWIN HOLLO\"Q, WEST BANK,

Operations at this locality, the plan of which was described in my
last report, were continued throughout the year, except when tempora-
rily suspended during the winter or by the flood in June. The primary
hurdle was extended down stream to a point about 11,600 feet from its
up-stream end, being an addition of 2,800 feet to the length reported
last year. Of this distance a portion 500 feet long being occupied by a
high bar, was covered by a plantation of willows, instead of by a hurdle.
The soil proved to be unfavorable and the willows died. To protect
the deposits already secured at the up-stream end of the work, mat-
tresses 104 feet wide were placed below low-water mark, and covered the
space between the upper extremity of the primary line and a point
1,025 feet from it. The four secondary hurdles begon last year were
repaired and extended towards the shore, and a fifth one was begun
and nearly completed. The location of the works as they existed at the
ind' gf tl)xe year is shown upon Plate I1II. (For details,see Appendixes

and 4,

Large deposits have been secured within the area to be reclaimed.
Although much remains to be done in this direction, the chaniél has
been prevented from splitting up, and the result has been of benefit to
navigation. o

The least depth found during the year was 8 feet. The channel
erossing at the lower end of the works was pushed down-stream about
1,800 feet, which is a marked gain in the effort to straighten it.

The expenditures were $93,136.91, '

TWIN HOLLOWS, EAST BANK.
In the work of protecting the Illinofs bank at Twin Hollows, the slope
below low-water mark had at the beginning of the year been covered
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with mattresses 120 feet wide for a distance of 5,925 feet, and riprap
had been deposited upon the bank above low water for a distance of
2,350 feet. A mattress in process of construction and not sunk had
reached a length of 964 feet. The work was continued until October,
when, having advanced as far as it was then advisable to carry it, it
was suspended. The mattress, of which 964 linear feet had been con-
structed, was extended to a total length of 1,600 feet, and then placed
in position, An additional mattress 1,210 feet long was fabricated and

laced, and conipleted the low-water protection. As the bank above
ow water became graded to a gentle slope by the action of the river
after the placing of the low-water mattress, riprap was deposited upon
it, over the entire length of the mattress work., The height to which
the riprap, or ¢ medium stage protection,” was carried, was not in all
cases as great as will eventually be required, it being governed by the
height to which the gentle slope extended. The total length ot bank
protected is 8,025 feet, of which about 2,800 feet has the riprap placed
to a height 16 feet above standard low water, 2,300 feet to a height 14
feet, 1,325 feet to a height 12 feet, and 2,200 feet to a height 10 feet
above the same plane. (SeePlate IV.) (For further details, see Appen-
dixes 1 and 5.)

The work has advanced beyond the limits of the caving bank, and
has been completely successful in arresting the caving.

The expenditures during the year were $42,613.15.

PULLTIGHT.

The construction of a hurdle to connect the Illinois shore near Pull-
tight with the head of Beard’s Island constituted a part of my project
of January 28, 1881, for the improvement of the river between Carroll’s
Island and the mouth of the Meramec, the object being to connect
Beard’s Island and the tow-head above it with the main shore—see
Plate I1I—thus building out the Illinois bank to the line indicated, and
in connection with the works at Twin Hollows, west bank, reducing the
width of the river.

A primary hurdle 2,860 feet long was censtructed, and secondary
hurdles Nos, 1 and 3 were begun. No. 3 was conipleted to its intersec-
tion with the towhead as the latter existed last antumn. The extraor-
dinary series of westerly gales already referred to caused a rapid erosion
of the towhead during the spring, and has increased the amount of
work that will be required lere. No.1 had made but little progress
when it was temporarily suspended by high water in June. Deposits
have been secured to a satisfactory degree by the works constriiéted.
They have aided in obtainiiig the beneficial results to navigatiop at
Twin Hollows, hefore referred to.  (For details, see Appendixes1 and 6.)

The expenditures were 846,465.47.

BEARD'S ISLAND,

The revetineht of the west side of Beard’s Island was continued.
At the beginning of the yéar the slope helow low-water mark had been
covered with inattresses 120 feet wide for a distance of 3,650 feet, be-
ginning-at the head of the-island, and riprap had been deposited upon
the bank above low water for a distance of 1,650 feet, A mattress in
process of constrinction had reached a length of 550 feet, bt no portion
of it had been sunk. Barly in July an attempt was miule to place this
mattress in position, but it failed and the mattress was lost. This dis-
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aster was followed by others. (See Appendix 7.) The dificulties to be
contended with were exceptionally great, but believing them to be not
insuperable I was unable to acquit the resident engineer of a responsi-
bility for the repeated failures, and accordingly in October relieved him
from further duty at the work, placing his assistant in charge. From
that time forward the progress was continuous, though slow. During
the season the protection below low-water mmark was extended down-
stream 3,800 feet, making its total length 7,300 fect, which covered the
entire length of the island and a portion of thie chute below, the latter
having been filled up by deposits caused by the works near Pulltight.
Riprap was deposited upon the bank above low water for a length of
3,000 feet, Of this, 850 feet was carried to a height 16 feet above
standard low water, thus completing it; the remainder was carried to
a height of about 6 feet above that plane. To complete the work it will
be necessary to place the medium stage protection over a distance of
2,150 feet where no riprap has been placed, and to extend it up the face
of the bhank over a distance of 2,650 feet, where it has been partially
placed. It is uncertain whether it will be necessary to plant willows
for the high-water protection or not. All undermining and caving of
the bank has been completely stopped. (For further details, see Plate
Y and Appendixes 1 and 7.)
The expenditures were $55,810.47.

CHESLEY ISLAND.

The revetment of the east side of Chesley Island and the closure of
the cluite on its wess side constituted parts of my project of September
-12, 1881, for the improvement of the river between the mouth of the
Meramec and Illinois Station.

The case presented for the bank protection on the east side was that
of a crossing, where the chanuel strikes the bank at an obtuse angle,
necessitating a wide and deep protection.

The width of the mattress to be placed below low-water mark was
fixed at 120 fect as inn all similar cases. A single mattress 4,305 feet
long was fabricated and placed in position covering so much of the
island as required protection on thatside. (See Plate VI.) This mattress,
measuring 120 feet by 4,305 feet, or 516,600 square feet, is the largest
yet constructed umtler my direction, It might have been made longer
had any additional length been requiréd. Riprap was deposited upon
the bank above low water for a distance of 3,900 feet, of which 3,475
feet was carried to a height 16 feet above standard low water, the re-
maining 425 feet being carried only to s height 6 feet above that plane.
To complete this part of the work it reinains to place the medium stage
protection for a distance of 564 feet where no riprap has been placed,
and to extend it up thie face of the bank for a length of 425 feet.

A revetment was placed also at the head of the island, extending in
towards the chute, In this case a less width of inattress was considered
sufficient. A mattress 40 feet wide and 550 feet long was placed below
;ow-wiater mark, and riprap deposited upon the bank throughout this
ength, :

A hurdle about 900 feet long to close the chute west of the island was
begun and nearly completed.  (See Plate 111.) o

The bank protection has beeti as successful here as it has elsewhere,
all undermining and caving havifig been completely stopped. The hur-
dle has not as yet had time to accomplish any important result. For
further details see Appendixes 1 and 8.

The expenditures were 847,401.39,
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“JIM SMITH'S.”

Operations at this locality were continued during the summer and
autumn of 1882, in accordance with the plan described in my last annual
report. (See Plate IIL.) At the beginning of tlie year the only work
which had been done was the partial construction'of the primary hurdle,
which reached a length of about 1,000 feet. Duriiig the season this
hurdle was extended down stream to a point 8,650 feet from the original
point of beginning, Of this distance about 3,300 feet was occupied by
a sand bar which was planted with cottonwood and willows., Six sec-
ondary hurdles were beguu, of which numbers 1 and 5 were completed,
and the others well advanced, the total length of secondary hurdles con-
structed being 7,600 feet. : _ )

The hurdles were much injured by ice in the break-up tliis spring,
About 68 per cent. were reported to be in good condition afterwards,
Contingencies of this kind bring the final cost of work done during the
low-water season of the autumn well up towards that of work done in
the spring, when the high water increases the difficulties of construc-
tion, but at the same time gives more prompt results in the shape of
deposits. _

Owing to the fact that no additional appropriations were made at the
last session of Congress, work was not continued here in the latter half
of the fiscal year, the available force being required elsewhere. It will
be resumed as soon as this force can be spared from other work, which
it is expected will be in August, 1883,

Considerable deposits have been secured within the area to be re-
claimed, and the eftect upon the channel has been beneflicial. The least
depth found during the year was 81 feet, though this was partially to
be attributed to the damming effect of a bad shoal at Sulphur Springs,
Jjust below. For details ses Appendixes 1 and 9.

The expenditures were $103,418.37.

FOSTER’S ISLAND,

The revetment of the west side of Foster's Island constituted part of
my project of September 12, 1881, for the improvement of the river be-
tween the mouth of the Meramee and Illinois Statiod, approved by your
letter of November 2,1881. During the smnmer of 1882 the bank caved
with great rapidity, the shore line receding, in some cases, several hun-
dred feet from the position occupied in 1881, The case presented way
one requiring a wide and deep protection. The demands of other works
rendered it impossible to begin this work until late'in the season. One
mattress 580 feet long was fabricated and sunk. The reduction of the
force necessitated by the failure of additional appropriations rendered
it impracticable to continue the work in the spring. It is expected that
it can be resumed in a short time. So far us it extended, it had the de-
sired result of arresting the undernining of the bank. For details see
Appendix 10, _

The expenditures were $5,779.18.

PIASA. ISLAND,

In my project of August 26, 1880—see Annual Report of Chief of
Engineers for 1881, page 1566—it was explained that it would be neces-
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sary to remove a portion of the dam built across the chute south of
Piasa Island by my predecessor in 1875-'77. Before that project could
be carried into effect the funds available for its execution were by the
river and harbor act of March 3, 1881, diverted to the improvement
of Alton Harbor. Accordingly nothing was done at Piasa Island. The
difficulty of navigating the north chute continued to increase until
finally the high water of 1882 moved a large bar down over the mouth,
shutting it off altogether during the succeeding low water. Steamboats
were compelled to find their way through the south chute, seeking such
depressions as existed in the dam for a passage over it. This became
more and more dangerous as the stage of the river declined. A sus-
pension of navigation at this point was threatened. Under these cir-
cumstances it was thought proper to depart from the programme pre-
viously laid down for the expenditure ot the appropriation, and to allot
to Piasa Island tunds sufticient to make a safe passage-way through the
dam.

It was found upon examination that the most suitable place for the
opening was at the south end of the dain near the Missouri shore. An
attempt was made to undermine the dam with the hydraulic excavator
belonging to the works, arranged as in & Roy Stone dredge, but owing
to the great depth—=20 feet—of the foundation, it was not successful,
The contrivance showed its efficiency as an excavator, however, raising
in some cases 1,000 cubic feet of sand per hour. An arrangement was _
then made with Messrs. I1. 8, Brown & Co., of Quiney, Il1., toremove the
dam, using the ordinary dredge. A cut was made, having a width of
385 feet and a least depth of 6 feet at low water, after which there was
no obstacle to navigation at this place. For details see Appendix 11.

The expenditures were $2,750.11.

ALTON HARBOR,

The improvement of Alton Harbor was begun in September, 1881
under a separate appropriation for the ¢ Imnprovement of the harbor an
Mississippi River at Alton.” My annual report of last year under that
title—see Annual Report of Chief of Engineers for 1882, page 1644—
gives a description of the plan adopted and the history of the operations
up to that time. A dike opposite and above the town, running obliquely
down-stream, had been begun, and was about one-third completed.

The river and harbor act of August 2, 1882, made provision for the
improvement of the Mississippi River in the following language, viz :

L d ] L » L 4 L ] L]

Six hundred thonsand dollars froin Cairo to the Illinois River, including Alton
Harbor, on which a sum not exceeding thi{ty-ﬂve thoLusand dollars shall be e.xpended.
» »

Work was accordingly begun in September, 1882, under this appro-
priation. It consisted of extending and raising the dike begun under
the special appropriation, 5 B _

The dike was extendéd to the full length contemplated, 4,800 feet.
For a distance of 3,000 feet it was raised to its full height, 14 fect above
low water; for a_"dis‘tﬁi_'. ¢ of 700 feet its height is 12 feet, and for the
remaining 1,100 feet its height is but 10 feet above the same plane. To
complete it as originally desigiiéd, it should be raised to the uniform
height of 14 feet throughout, but {t is not now certain that this will be
necessary, It has exerted a very favorable influence upon the landing
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at Alton, and as this action is still continuing, it is quite possible that
the desired result will be attained without furtber work. v A

The work upon this dike has been carried on durhig three distinct
periods, viz, the autumn of 1881, the spring of 1882, and the autumn’
of 1882, ’l‘ine amount accomplished during the first period was small,
owing to unexpected floods, which occurred during what is usually the
low-water season. About 3,600 cubic yards of dike were construdted,
at a cost of $2.90 per cubic yard, During the second period the river
wasat about theaveragespring stage ; the amountof work accomplished
was about 20,200 cubie yards of dike, at a cost of $1.10 per cubic yard,
During the third period the season was favorable, and the river was at
a low stage ; the amount accomplished was about 35,000 cubic yards,
at a cost of 97 cents per cuble yard, Heére is an excellent illustration
of the contingencies to be met with in carrying on work upon the Mis.
sissippi River. Work which, under favorable circumstances, cost 97
. cents per cubie yard, cost, under other circumstances, $2.90, or three
times as much., The character of the work during the two periods was™
the same, and the season of the year was the same. The only difference
in the circumsgances came from the operations of nature, which could
not be foreseen, It is plain that all estimates of cost made in advance
can be no more than approximations.

For details of the work, see Appendix 12,

The expenditures were $34,000.

SUPPLY DEPOT,

For the better protection of the public property from petty depreda-
tors a board fence was coristructed upon the northern and western sides
of the yard, ata cost of 8160 34, All of the smaller material used upon
the works, such as rope, iron, wire, spikes, &e., and all subsistence stores
were stored af the depot and issued as required. Many miscellaneous
constructions and repairs were made, for details of which see Appendixes
1 and 13.

EQUIPMENT.

The hull of the steamer Anita having become unserviceable, her ma-
chinery was transferred to a new hull built for the purpose by Messrs.
Howard & Co., at Jeffersonville, Indiana. The new boat has been
named the General Gillmore. She is 140 feet long and 28 feet wide,
and has been provided with every convenience for doing the work re-
quired of her. Her total cost, incliiding three new steel boilers and
outfit, thorough repair of the old machinery, and renewal of certain
parts of it, was 820,171 24. The other principal additions to the equip-
ment during the year were the construction of twenty-two portable
buildings for quarters, &e., and nineteen small flats and the purchase of
three second-hand coal barges. v -

A special record is kept in which the equipment is treated as so much
unexpended appropriation. Bach work is charged for the use and re-
pair of such as may be employed upon it, The amounts given in this
report as expended at each locality include the wear and tear of equip-
ment. -

_The present valuation of the property remaiiiing to be distributed in
the future is given in the last column of the following table, in which are
given also its valuation at the beginning of the year, the sums which
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have been expended upon it, and its estimated deterioration during the
year.

' f i

i _Dalance | I Iialance
Class of property. ! July 1, 1882, ! Dobits. i Credits. June 30, 1883,
- — S .
Steamer A, A, Humphreys 221,109 16 ' $3,430 17 | 3,846 77 $20, 791 66
Steawer Anfta......ccoo.... Y N : 291022 ........... A0 3 S
Steamer Genoral GIMOre ...ovvveevvnnvveerreeeieverinvenennn... 122,081 46 ¢ 921 91 21,860 25

Lauuch Horneb....cooovvveeecneivnceennans = 100 56 | 230 44 | 230°44 108

Launch Florence ......ccccevvcevcececenreneeanns bissssmesspesaes 1,625 64 : 725 64 900
Tug Mignon.............. v, 4,077 72 ! .......... T 4,077 72
L A RPN 82,507 37 ¢ 7,873 68 ; 28,273 08 62,107 37
Pillo-dtIvers ccccoccosissscsisccorsocssooniosconese §5, 420 83 ! 4.238 85| 9,842 63 49, 817 16
uarter-boats, quarters, shops, &0 . 41,699 40 © 0,491 61 { 6,485 30 44,705 67
SKiffs, 08, &0 .0evvvrnerrarcrenecnronsmnsnierss 13,030 57 | 4,791 84 | 5,785 03 12,036 58
Tools and AppUANCER.....cccvvvvnerrnrnnannnnnn. 7,241 % | 19,680 97 ! 11,482 78 15,448 19

ll)'dranllq Lo ST O R — - 7,458 33 © 361 26 614 72 7,204
Ways for mattresses.................... - 571109 : 468 34 847 74 5,331 69
Oftice furpfture .......cocveveivenvnanen.. 913 36 i 522 35 268 60 1,177 21
Survefln;z instruments 1,761 80 ' 44 65 364 85 1, 33

D0 T S ———— 12,358 95 , 4,082 73 | 1,386 61 15, 065
PABL o5 svmmssssinsasmsnsinmisssdsnosnsn 256,386 48 ; 78,051 99 | 73,276 92 262,081 55

i

TELEPHONE LINE.

The telephone line constructed last year to the mouth of the Meramec
was extended to Bushberg for the purpose of communicating with the
work at Foster’s Island. The price agreed upon with the Bell Tele-
phone Company of Missouri for this extension was $1,932 for the first
year and $655.20 for each succeeding year.

SUBSISTENCE.

The methods adopted for providing the force with;ubsiqtence are
described in Appendix 14. The average cost of subsistence for each
man per day during the spring of 1883 was 44 cents, including all ex-
penses connected with the purchase, issue, and preparation of the sup-
plies,

PILE-DRIVING,

As the driving of piles constitutes the largest single item of expense
in the works of construction, it is important tliat the machines used for
that work and the organization of the men engaged in it should be as
perfect as possible. First Lieut. F. V. Abbot, Oorps of Engineers, was
assigned by my order of June 10, 1882, to a special study of the art.of
pile-driving in sandy soils, and made an elaborate series of observations,
from which some interesting and valuable conclusions may be drawn.
He ascortained that of $38,689.95 expendéd for labor in driving 20,000
piles, $14,265,94 was consumed in placing tho driver in position. The
conclusion is that a driver which will reqiiire least moving: will, other
things being-.equnal; be most economical; or, in other words, that a driver
furnished with several sets of leads promises good economical results,
After carefal observation of the steam hainimer in use upon pile-drivers
working at Chicago, Lieutenant Abbot concluded that tlhiere was little or
no advantage in that form of hammer, He ascertained that the rapidity
of penetration of piles sunk by the water-jet and hammer combined is
remarkably uniform when the average of a great number of piles is
considered, and when the depth does not exceed 16 feet, the rate being
about the same for the last 2 feet as for the first two, His report is
given in full as Appendix 16,

6466—E 83——176
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GAUGES.

The gauges at Grafton and Gray’s Point were read daily. Their rec-
ords are appended marked 16 and 17, respectively. T'he gaugeat Alton
was discontinued, it having been observed sufficiently long to give with
accuracy the slope of the river between the mouths of the Illinois and
Missouri, and there being no other necessity for a gauge so near to that
at Grafton,

NAVIGABLE DEPTH BETWEEN SAINT LOUIS AND CAIRO.

The reports made to thie association of Saint Louis and New Orleans
pilots by its members have,been transferred to me as in former years,
and from them has been made a record of the depths found upon- the:
bars between Saint Louis and Cairvo throughout the year. So much of
it as covers the low-water season is herewith transmitted, niurked 18,
As explained in foriier reports, striet accuracy is not clnimed for any
one measurement. The record, to be of value, should be taken as a
whole; several day’s measurements, and the gauge records, being con-
sidered together, The low-water season extended from a little after
the middle of August until navigation was suspended by ice in Decem-
ber. The lowest stage reached was 1.9 feet above standard low water,
The least depth reported and not contradicted was 5 feet and was found
at Sulphur Springs, Forest Home, Kinney Point, and Jacket Pattern,
A depth of 54 feet was found at Cornice Island, Perry T. H., Liberty
Island, and Crawford’s. In all cases the least depth was found in Oe-
tober when the river was at a stage more than 3 feet above standard
low water. The least depth found throughout the 214 miles of river be-
tween Saint Louis and Kimmswick over which the works of improve-
ment have extended was 8 feet.

MISSISSIPPI RIVER COMMISSION.

The river and harbor act of August 2,1882, required tliat the sums
appropriated by that act for improving the Mississippi River below the
Des Moines Rapids should “bhe expended by thé Secretary of War in
accordauce with the plans, specifications, estimates, and recommenda-
tions of the Mississippi River Commission created by the act approved
June 28, 1879, or according to such plans, specifications, and estimates
of the Engineer Department of the Army, whicl, having been dapproved
by the Sccretary of War, may be adopte(i* by the said Mississippi River
Commission for such parts of the said river us the said commission may
not have completed the survey of.” In compliance with your instrac-
tions of August 28, 1882, I submitted my plans and a copy of my proj-
ect for the expenditure of the $600,000 appropriated for the Mississippi
from Cairo to the Illinois River, by the act referreil to, to the commis-
sion with a letter dated September 6, 1882, At their session of Sep-
tember 13-18, 1882, the commission approveill und adojpted the proj-
ect, and a copy of their resolution to that effect was furnished ine with
your letter of September 26, 1882. In the mean time the works were
progressing, and they have since continued without change in their ad-
ministration.

ESTIMATE.
The estimate for the entire completion of the improvement which has

beeu given in the annual reports from this office was made in 1875.
The methods of construction upon which it was based proved inefficient
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and were abandoned in 1879. There being no sifficient data for making
an accurate estimate under the new-methods of construction, the origi-
nal estimate has, up to this time, been retained. The available data
are not even now sufficient for an estimate which shall be entirely re-
liable, but it has become evident that the original estimate is too small,
To avoid misleading Congress it is necessary to state this fact, and to
make a new estimate which shall be as nearly accurate as present infor-
mation will allow.

The contingencies of work upon the Mississippi are so great that any
estimate based upon the number of linear feet of hurdle or other con-
struction to be built, and the cost per linear foot, may be very erro-
neous, The original cost per linear foot may vary between wide limits,
depending apon the weather and the stage of the river, By takhig an
avernge of several seasons an approximation to this cost may be reached,
but the number of times that the silting devices may have to be re-
paired, or even entirely rebuilt, at any particular spot is uncertain,
Evidently the only way to reach an aceurate estimite is to take the
cost per mile of some portion of the river which has been the subject of
improvement for a nuniber of years, where tlie circumstances are in
general the same as those to be met with hereafter,and where the works
have been entirely completed. There is at this time no portion of the river
which fulfills all of these conditions. The present system of construc-
tion was first introduced at Horsetail in 1879, All other works of the
same general character are of more recent date, the oldest of them,
those at Twin Hollows, having been begun in the autumn of 1881. The
works at Horsetail are further advanced towards completion than any
others, and, though defective as a basis for estimating future cost, are
the hest for that purpose that. exist.

The total amount that has been expended upon the improvement of
the 5 iles of river known as Horsetail, under the present system and
not including the cost of the original stone jetties, is $367,901.95. This
includes $12,0:38.69 expended upon the protection of the west side of
CarvolPs Island. During the first, two years of this work the forms of
construction were largely experimental, they were undergoing modifica-
tion, and their cost was larger than it would be again under the same
circumstances of weather and river, To accomplish the same result
8350,000 wounld now perhaps be sufficient. The desired effect upon
navigation has been attained, a wide, deep, and direct channel having
been procured, but it remains to secure these resilts by further baild-
ing up of the new banksand eonsolidating and protecting the new land.
The cost of this is the uncertain element in the present probleni. I es-
timate it at not less than $25,000 per yesdr for three years, or $75,000 in
all, to be ‘added to the $350,000 already expended. This gives a total
of ¥425,000 for improving 5 miles of river, or $85,000 per mile. The
forms of constritetion upon which it is based are applicable to the part
of the Mississippi below the Missotiri,

Between the Missouri and the Illinois other forms are used, and all
circumstances of foundation, velocity of current, &c., are different.
For this part of the river 837,500 per mile would, I thiuk, be a reason-
able estimate. ' ,

The distance from the mouth of the Missouri to_the moiith of the
Ohio is 205 miles, Of this distinice 18 miles, from” Gifigrass Creek to-
- the foot of Carroll’s Island, has beeii improved ; 14 miles from Carroll’s
Island to Bushberg, aid 5 miles from Minton Point to Cape Girardeau
will reach a stage of improvement with funds now available, which may
for present purposes, be considered half done, and about 16 miles in all
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will not need improvement. These aggregate 43§ miles, leaving 1613
miles to be improved, which, at $85,000, will cost 813,327,500, _

The distance from the mouth of the Illinois to the mouth of the Mis-
souri i8 244 miles. The improvement of Alton Harbor has improved
the general navigation for about 24 miles, leaving 22 miles to be im-
proved. This, at 837,500, will cost $825,000,

The total anount req"ﬂired for improving the Mississippi from the
Iinois to the Ohio is therefore estimated at 14,152,600,

The amount which can be profitably expended during tle year ending
June 30, 1885, is $1,000,000. It is proposed to expend it in carrying
out the programme heretofore adopted. This is to first improve the
part of the river below Suint Louis, to make the immprovement contii-
ous, beginning at Saint Louis and working down stream, reclaiming land
and building up new banks, thus reducing tlie river to tlie approxi-
mately uniform width of abouc 2,500 feet, It is proposed by this means
to secure a channel depth of at least 8 fest at the lowest stage. The
depth is now liable to become as little as 4 feet or even less in some
places, and less than 8 feet in every place where the width is greater
than 2,500 feet. Alluvial banks are to be protected from erosion. This
general statement of the proposed application of the appropriation is as
specific as the nature of the case will admit of. The changeable char-
acter of the river renders it impracticable to give in advance the exact
localities where works will be required.

The work is located in the collection district of New Orloans.

Awmount of revenue collected at the port of Saint Lonis for the fiscal year ending
June 30, 1883, was $1,393,744.56.

Money statement.

July 1, 1882, amount availablo......coeco oo ... 8112, 145 18
Miscellaneous receipts..ocoooooeee e vnnnnn... 86 64
Amount appropriatedby act passed August 2, 1882 600, 000 00

712,231 82

July 1, 1823, amoiint exponded during fiscal year, exclu-

sive of outstanding liabilities July 1, 1882._ " . ... .. .. $510, 995 09
July 1, 1863, outstanding liabilities.......... I 5,991 16
A 516, 986 A
July 1, 1883, amount avallable ... ... .. ... oee i .. 195, 245 58

Amount (estimated) reqnired for completion of existing project ....... 14, 162,500 00
Amomit that ean be profitably expended in fiscal year ending June 30,
1885 ..... Baes S e P s o8 8 e W N ST S S b e B B e 1, 000,008 00

Construction account,

| .
Expended '  Jxpended | g0 00
Name of work. priogoto July d'::‘:fn%:“-l to June30,
1, 1882, ube 30,1883, 1883.
Plasa Ialand Dam ...cooeivenemnniiiiiieiieineinaannnnn. $32,333 30 |.............. $32,333 30
Piasa Island Dam, removing - .cocoovievenennnveiniencneeaedenieinnennnns $2,750 11 2,760 11
AMOn DA .oooooooeannsiianne LT 33,828 02 |..o.......... 33,0%: ”
Alon Dike.....o.... 0. . 1l 33,324 70 | 34,000 00 67,324°10
Slwyolf Beud protection.......ocovennenniiniiiinnnnnnn... 86, 803 63 946, 803 63
Venlco Dikes......cocoicevnennnnennn... ...f 36,341 85 36,341 85
Arsenal Island protection................ 24,198 73 30,732 85
Closing Caliokia Chute................... " 114, 088 60 116, 088 60
Channel 'li'gposlte SAIL LOUWIB :osc0icsnssscsinsmnsssosmon Sl simoosmonssms 40,813 88
Horsetail Bar:
40, 649 53 40, 649 63
23,600 26 t.... 23,600 26
, 692 54 82, 692 64
41,290 11 41,290 11
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Construction account—Continued.

1189

¥ H .
| Expendea | Bxpended }oqmopy oot
[ o
Nawme of work. : priml- toJuly . ‘:,‘",;i:"g ‘?!'i’f“g to June 30,
L1882 Funodo,teks,| 1889
Horsetalt Bar: ! ] .
DI Berenereeenninennrnnrneearannenans et Lol 830,038 87 ...l £36,933 87
'll:r.;nlnhig-}wnlln.. ..... N 80,627 03 ........ne... ) 80, 627 03
vhuary hurdles ..... rereens vereernoes veersereceiens agn an ' #x .

Semnd:':i'y hurdles...ooveeenvieennn.. ceicvses R }I 804,389 43 ; ¥il,413 03 ; 355,863 26

T Mf'- {{u\lnwls, wﬁst bank: ' ¢
rhnary htirdle voeeveneenen... £0n 0

Secoudgr_\' hurdle ...... vesaan . il 103,500 25, U3, 130 91 . 100,637 16
Twin Hollows, east bunk, bank pr i 72,0063 9393231 95,928 94
Beard's Islaml; H .

Primary hurdle ...... teceraseseesnaacs 7,168 24 - ....... veevon 7,166 24

Bank protection ............ Gremeanasrisaerens PP i 28,448 20 : 55, 810 47 84,268 76
Jlnnlﬁ,ﬂ?ith's :h it 2 ’

vimary hurdle ..o ooveeniaaen Ll Gereanas 1e

Secoudg.ry hardle ... LT s rer s oneres } 11,068 37 ;105,418 37 114,436 74
Pullll,(ghf-:' hardle '

inary hardle ..... verrans cecrersenareans ceeeseeries

Secondgry burdle «o..ovvvneennenan.. ceveennmreranane } """"""" 40,465 47 40,465 47
Chesley Island, baunk protection................. vervene PO 47, 401 38 47,401 39
Foster's Island, bank protection .................... vesenan vee eeennnn . 5,179 18 : 5,779 18
Fort Chartros Dam._.....oooiivvniroinnininnninnna. 30,812 86 1........ 36, 812-86
Purkey TOIAMA o cveeerenre e ieciacnerearceaecaaninnannn 24,403 85 .! 24,463 85
Kaskaskia protection ... 0 .ceeeereeniriieneianiiiinnnn,.. 66,485 62 {.............. { 66, 465 62
Liberty Island: H

Dam eovecun... vevsvee esiresrrnenair, seveevssoamoes 65,053 01 4.............. ! 5,053 81
. Protection ................. veoseornereticanorrasasninen 45,120 40 joeeeen. ..., ! 45,120 40
Devil’s Inland ; .

j 511 7118 O, . soreirananns sesesoraoss 65,,871 ) ¥ P, vieess : a5, 871 171

L3701 . 49,848 68 |.............. ' 40,848 58

DA 2..ecieineconeineionen 16,678 30 ¢ ..., . 16,678 30
H(n{'n;; Pulut‘ :t it H

mary hardle ... .. ooov i ! . :

S«-candir_y hurdls ...ovevrrenrennenn.s P9340 87 Lo 33, 436 37
Cnre Girardeau, primary hurdlo oot 10,093 59 21,836 59 . 31,9030 18
Cairo proteetion ....... JO e aneas ! MD,86868 ... ....... i 119,808 68

i 1, 670, 397 48 . 532,714 53 D 2,212,112 02
Property and material aceount.
| i

. . ' Balance, | Balance,

Class of prupertv).  July 1,182, Debita, | Credits. June 36, 1983,
Steamer Humphreys and expenses . .......... $21, 100 18 22,723 45 $23, 131 05 $20, 781 66
Stenmer Anita............... tescecavarensane, 2,910 22 7,101 32 10,301 64 |........... .
Steamer Goneral Gillniore and expenses ... .............. 22,081 46 221 21 21,860 25
Lannch Hornet and expenses........... 105 & 1,383 97 1,383 97 106
Tug MIgnon ....overenmienii i 400772 }......... U S 4,077 712
]I;amu‘lg “lorence and expenses .......ooeaent oon.. [ 3,354 99 2,454 09 900 00

B fOR . e e nenonruconnnasoionoancsacocacss ' - .

B iatn }1 82,50731 | 14,497 75 [ 34,837 7 02,107 37
Piledrivers...occoeeeereninnanoiiaaaa,. 65, 420 83 12,810 28 18,413 98 49,817.16
Quartein, shop®, &6 .oooooiieren i, 34,173 48 160,226 08 11,970 771 38,420 469
Quarter boats......7.......... ceene een 7,625 98 202 30 1,452 30
Skifls, &06...00icerseeraioann 13, 040 67 5, 402 .87 8,305 86
Tonlsand appliancees. ....... crecannees 7,241 00 19, 682 65 11,375 40
H’\'drnulic OECHVALOr. ceun. .. ceeeniean 7,458 33 004 47 457 63
Waya for justireanes. .....oooveeiveenine.n.. 5,711 09 585 53 64 03
Boarding onbfit . .ooo.ovovseenaacaiiiil 12,358 45° 5,382 30 2, §70 24
SubRislenct, &0.coeeevoerueerrninnnonnann. ..l 4,701 02 66,980 30 - 67,500 87
Photograplifc apparatus.. ... N 785 28 : 445 77
Qlliu; FUrnitUrS cove e e cincincce e ceaaias 913 38 622 36 258 60
Surveying INSUrINeRts co oo e iveennnn.n. eeo} 1,751 86 44 65 364 85
Material: H ; e

Brush ........... P Ceeaeeaaaas PR 3,920 2¢ 71,218 09 72,118 62

Piles.... ceseennniad 7,34 71151768 69,447 26

Stone | ... cebemmresaneney 624 78 49, 813 47 38,7684 08

Miscellaneoiis ... ST S § Y2 L ) 35, 78811 33,710 81

Brosh, Mintori Polut... .o.cooonvaa. 0t ThHhi 95 3,190 80 3,946 75

['llen.‘Mlntorl~l?o_i!]t..................... ! 2,134 °55 1,177 38 i 3,311 01

Stone, Minton:-Peltat ..... ... ... ..... 1 789 65 1,300 52 2,080 07 §...... ceoees

Stone, Littlo Rock...... ... ... erond! 1,581 08 |.....ooolin.n Teeeeess
Steamer Little Baglo, No.2 . ........_... PR rvrenee 5, 265 25 5,265 25 eeeerecionnnes

| 200,028 34 | 420,205 00 | 423,609 10 | 205,694 33
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Abstrac! of proposals for furnisking piles al Governnient works in Mississippt River between
Sainl Lounis, Mo., and Harrisonville, I1l,, received in response to advertisement dated De-
cember 15, 1882, and opened January 15, 1883, by Maj, O. H. Erust, Corps of Engineers.

3 500 glles, 30to i 5 000 yilen, 33 to l 500 piles. 4510 -
feet, fect : eet.

No. Numnes and addresses of bidders .. ' e S __,,__-_____' Total,

: , . Price. !Anmnut Prlco. Alumxnt.; Price. :Amounta:

i 1 i :

o ——— s = i am e i o - — ’ ‘ e v ————— ;-————- <-—-—:— - »-—---i-— - o

i Per fl.} Per ( i Per ft. . i

1. Wmlam IL. Dozn, Kaskaskis, | ' i : i s :
........................ , $0 08 i 36, 300 i $0 06 ° $10,500 | $007 $4,725 - $21,525
2 ! J‘olm Cleary, Lllestur. 11 { 8} ; 0, 825 ; 7 ¢ 12,260 4 8. 5,400: 24,475

; Thomas A, Walker, Saint Louls, ! : i ; H
i Mo 1. 300 7% - 13,125 8 5,400 25875

4! thton B. Johuson, Saint I.ouis,’ l . i : t
l MOurever vovnnnnes U ! | 7350 8 . 14,000 ol 6075 | 27,425

' t H ot i i

Abstraot of {ropoaals Jor furnishing riprap on board Giovernment barges in the Mississippi
River within a distance of 1060 miles from Saint Louis, Mo., received in response to adver-
tisement dated December 15, 1882, and opened January 15, 1883, by Maj. 0. H., Ernst,
Corps of Engineers,

25,000 cubic yards
riprap,

1

S m v dmenenn S G v

Distance of quarTy s;bovo Saint
Louis or below Bushberg.
! Amount added to bid for distanco,
2t ope.quartor cent por mile,
. Price, as amended, for distance.

No.! Names and addresses of bidders. ! { : Total.
| : : ?
i ; R : ; i
! i3 P8
N A g 3 : :
- : i :
H [ : -4 H : .
- TermTmTT T T T ; - ;'-—- l. - »m: -—‘:"—” -
; Per i ¢ Per : I’er ;
cubic yard. ! - Miles, * cu. yd,
1 | Haas & Steins, Crystal cm,,\to..._.l 8050  $12,500 | © . $0 01y | 50 51; $12,875 00
21 Jas, Black, presfdent, sud J. ! i | i ;
Roper, uccro(ary Grafton Quurr) : H { H : !
Comynny Grafton, T ... ... . 48 ¢ 12,000 38 0% ; 57; 14,3715 00
3 | John C. Salter, warden, Chester, 11t 47 ! 11,750 51 . 12§ 593 14,837 50
4 1 Lorenz & Welge, 8aint Louis, Mo .. 62 | 15,600 |........ ! ........ 62 i 15, 500 00
5 i Wm, K. Patrlek, Little Roek, Mo...: 74 ; 18, 500 2 | 7&: 81§ . 20,312 50

Abstract of proposals for furnishing annealed {ron wire at United Slales Engineer Depot,
Joot of -Arsenal atreet, Suint Louis, Mo., received in responsc to adverlisement dated De-
cember 15, 1882, and opened January 15, 1883, by Maj. O. H. Ernst, Corps of Engineers.

l 0,500 pounds 22,500 pounds 8,000 pounds *
wire No. 10. wire N, 12, H wire No, 14, |

No. Names of bhidders. : .. ‘Total,

Price. } Amount. Price., (Amount.% Piice. * Amount. .

e e e i e mear e i e e e i e
Per lb. ; “Perlh. T IPerin. :
2o i 34,’.;,! $407 55 $0 04,44 $000 00 ; $0 045 © $390°00 ' $1,746 55
trenkuter, Saiht Lonlﬂ. Mo..| 431 41800 43 ©1,012 50 | ;400 00 1,830 60

M. M. Back & Co., Salnt Louls,, . i
418 25 1 5%‘& 1. 03.: a0 l 400 00 . 1,848 25

MO.cenoroosonvrercireaianenen 4 BO‘
Paul J, Field, l’hihdelphia, Pa.; i 6t 40400 460 60 ; 2,163 38
] . ! LS

H. L. Fox &. Co., Saint l'.mlix, )

L -

g"l’l &

]
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APPENDIX T. 1198

1.
REPORT OF MR. D. M. CURRIE, ASSISTANT ENGINEER.

SainT Louis, Mo., July 19, 1883,

Sir: I have the honor to transmit herewith the annial reports for the yenr ending
June 30, 1853, v e ] ot
Part I, Upoti works chargeable to the general aPp’i‘iiiii‘hition for the “improvement
of the Mississippi River betseen Cairo and tlie Illinols River.”
Part II. Upon works chargeable to the appropriation for the ¢‘improvement of the
channel of the Mississippi River opposite the city of Saint Louis, Mo.”
Very respectfully, your ohedient servant,

D. M. Cunnig,
Aasistant Engineer,
Maj. O. H, Enrn~sT,
Corps of FEngincers, U, S. 4.

L—IMPROVEMENT OF 7!TE MISSISSIPPI RIVER BETWEEN OAIRO AND THE ILLLINOIS
RIVER,

INTRODUCTION,

Locallties.—In making the iniprovemeiits under the goneral appropriation from Cairo
to the Illinois River, to which tliese reports relate, work has been carried on at Arse-
nal lsland, Horsetail Bar, Twin- Hollows (west slde), T'win Hollows (east side), Pull-
tight, Beard’s Island, Chesley ‘Island, and “ Jim Sim{th’s,”

Orgunization.—The basis of the organization of the administrative staff in the field
was ndopted during the preceding year. At the close of this year the assignments of
resident engineers and their assistants wers: ,
ogt_;'Arseual Island, Mr.C. D, Lamb, assisted by Mr. Gerald Bagnall and Mr. E. F.

¢or, o » ‘o 5

At Horsetail Bar, Mr. E. D; Libby, asaisted by Mr, C. P, Mitchell and Mr, S, B, Cady.

At Twin Hollows,; west side, Mr. W, 8. Mitchell, assisted by Mr. J. L. Duffy.

At Twin Hollows, east side, Palltight, and Jim Smith’s, Mr. J. O. Holnan, assisted
by Mr. A. F. Frols and: Mr, B, E. Johnson.

At Beard’s Island, Mr, J. E. Savage, i _ v

At Chesley Island, Mr, C, V, Merseresan, assisted by Mr, J. W, Irwin,

The constructioit’and repair of equipment at the supply depot was iinder the super-
vision of Mr. C,'L, Stevenson, clerk; and Mr. J. L. Stubblefield, assistant ongineer,
acted as general receiver of materialson board the steamer General Gilimore, .

Accompanying reports.—Reports of resldent engineors, and the clerk at the supply
depot, submitted horewith, are intended to forn a part of this report, to which special
reference is made for an historical account of the operations and statements of expendi-
tures on account of labor and material in detail. All the assistants are entitled to
credit for zealous devotion to their work, and faithful performance of duty.

ARBENAL ISLAND,

Field-work was resnmed about the middle of Augnst, after having been suspended
from June 30 of the preceding year, because the islaiid was submerged. B

Low-water protection.—8ixty-five guid_e_.({)iles were driven and-1,003 linear feet of
mattress constructed and placed in extending the low-water protection from Btation
G4 + 33 to Station 68 4 93, and in filling the gap from Station 64 - 50 to Station
59 4- 10, These piles were spaced 15 feet between centors, and were driven iii a curve
that would pass throiigh the mattress near its onter edge. The muttress protection
\l\'lgs 40 feet wide, and u single section covered cach of the spaces in which piles were
driven, . .

Mediui stage prolection,—The medium stage protection of riprap stone wasextended
3,328 feet from Station 36 4 40 to Station 69 - 68, hint.was carried tothe full height—
16 fect above standard low water—only from Station 38 4 90 to Station 42 4-20, hav-
ing been left.- at 11 feot between Station 42 -+ 20 aud Station 51, and hotweon Sta-
tion 51 and Station 69 4 38, and Station 36 4 40 and Station 35 4 90, at '8 feet
ahove the same plane. The elevations ware determined by the stages of water which
provailed at the time the work was in progress; the revetment bieing in each caso
such small heiglit above. the surface of the water as could he conveniently renched
from the stoile barge. The average width of the medium stago revetment placed dur-
ing the year was 31.5 feet, or a tocal of 104,540 square feot. ,

During the lower stages of the rivor, tho medium stage protection, whieh was
placed durin‘; the flood stages of the preceding year, was redistributed, making the
thickness uniform over the whole surfuce. This work was done between Station 1
and Station 36.
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Reference is made to Plate I for locations, and to the report of Mr. C. D. Lamb,
subinitted herewith, for further details, e ) ]

The expenditures agpgregated 30,635 92, of whioli $6,194.07 was charged to the ap-
propriation for iinproving the channel opposite the city of Saint Louis; and §34L.85
to the general appropriation. The Jatter item was for lnbor.

HORSFTAIL BAR,

Work was not entirely sispended at this locality duiring the prevalence of the fluod
stage, but the party of workmen was reduced to n sinkﬁ e pile-driver crow, because
all of the hurdle lines, except secoiidary No. 18, were subimerged, This party worked
on'the repairs of No. 18, and madq gates near the quarters on the west bank, for gen-
eral nse in repairs until the sitbiiierged lines were uncovered by the falling river about
the last week of July, Additional working parties were then organized to resume
the work of completing the repairs upon the primary line, which were under way
};’hen the flood came, to extend the line, to repair old and construct new seconlary

-lines, : b st e 5,

The lines from No. 18 to No. 30, inclusive, constructed durln‘jL the 'years 1880 and
1881; had bheen injured by running ice during the winter, and by drift-wood durliig -
two flood seasons, to such an extent that they did not make an eflicient obstruction
to the flow of water, and a large body passed that way into the chute east of Car-
roll’s Island at medium and high stages, with great velocity, preventing new and
carrying uway old deposits, threatening to reopen a passage that would deplete the
navigable charnel, g - _ . 7

The plan adopted to make the obstruction efticient, included reipair,ingl and extend-
ing the.primary. line to connect with ‘the bar on the head of Carroll’s Island, at or
above the ﬂt’f;{;’e,;’of 16 feet aboye standard low water ; repairing secondary lines Nos.
18, 23, 27, and 30, iind eonstracting s line ncross the head of the chiite, .~

Primar h‘urdla_.;_—Th,q;eg‘at-z.pri':‘ng_r{' hurdle line waa repajred from its head, riear sec-
ondary No. 18, to its ifitersection with No. 30, in whick 271" piles were driven, which

is equivalent to the piliig for 1,084 linear feet of hurdle; 760 linear feet of founda-
tion mattress 50 feet wide, anid 1,305 linear feet 30 feet wide, were constructed and
laced ; 2,612 linear feet of gatés were placed, und 1,660 linear feet of fixed hurdles
uilt, . The width of the gates averages 18 feet, and the area eqiials 456,216 sqnare feet.
They were used above secondary line No. 25, and the length given includes all that
were ised between that point and the head of the primaryline. _

Fixed hurdles were used below secondary line No, 25, The lén;ﬁ.h given completed
the repairs'to'the lower end of the liiiec, near its intersestion with secondary No. 30.
Of this; 200 linear feet between sccondary lines Nos, 25 and 27 averaged 14 feet, and
the remalider was 8 feet in width; making an aren of 13,680 sijuare feet. :

Secondary hurdles,—Secondary hurdles were repaired. That of No. 18 was in progress
July 1; and was continned until the 12th.of August, when it was completed with the
exception of bracing a small section in.the gap near shore, which was done about the
last of November. In these repairs 414 linear feet were relniflt with piles, mattress,
braces, and gates, Gates were placed 142 feot furthér, making 556 feet, and such piles
a8 had hecome unserviceable 1npon 600 feet additional were replaced, making the pile-
driving extend over 1,156 linear feet, and was equivalent to complete piling over 600
{gnenr'feez. ‘The bracing extended over 1,090 linear feet, and the atringers over 1,240

near feet,  peasicbi , , ) , )

The work on secondar 'f‘ﬁiie No. 23 consisted in driving 1,010 linear feet of piling,
placing braces for 1,060 linegr feot, Miirdling 1,110 linear feet, and placing 160 linear
feet of mnattress, . (T!yg)g_ﬁi‘_«llih ¢+ averaged 156.5 feet in width, and was made by wat-
tling the brash directly upon the piles, ) . . -

On No 27, 1,650 linear féot were reconstructéd so far as relates to piling, hurdling,
and bracing, and upon 382 lipesr feet of this length a mattress 30 feet wide was
placed, Of the hurdles, 1,270 linear feet, having o width of 16.6 feet, were wattled,
and 380 linear feet, of which the width was 19,6 feet; wore sifrtain hiirdles.

Work was begun on secondary line No, 30 Novewber 23, and contiiued till the
close of the season, December 6. Aboiit 1,200 linear feet of the line wero recon-
structed with _piling, bracing, and stringers, 120 linear feet of foundation mattress
constructed and sunk, and 1,760 linear feet of wattling placed.

Carroll's Island hurdle.~The constriiction of this line was begun on the 26th of
March, and was continued uiitil June 18, with the exception of nbont twelve days be-
tween May 22 and June 4, when the stage of the river was above the piling, The
length of the line was determined whén preparing to begin work and found to be
2,460 feet. The head of the island was afterwards eroded, which may extend it to
2700 feot. Of this, however, nothing definit¢ can be said, for deposits began to fill
the space which had been eroded us soon as the river commenced falling—ahont the
close of ‘the year.

Piles were driven for the whole of the original length of the line; 2,350 linear feet
of foundation mattress 46 feet wide were placed, extending up from the lower end of
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the line, atid the wattling was completed vipon 1,625 linear feet, an average depth of

about 11-feet,

Stringers were placed fjohi 2,092 fest of the drift row iind 850 feet of the main Tow,
and dingonal braces were placed 850 feat ipon énch of these two rows. Cross braces

were placed for a distanee of 437 Hiiedr feet from the island end.

Reference is made to Plate II for locations, and to the report of Mr. E. D, Libby,

submitted herowith, for furthér details,

The expenditures aggregated 351,473.93, distributed as shown in the necompanying

statement :

STATEMENT OF EXPENDITURES AT HORSETAIL BAR FOR THE FISCAL YEAR ENDING

JUNE 30, 1863,
Primary hurdle:

2 $2,932 52

L S roeanen 1,134 28
{31 | U taeees tmunue smmaeanonanns 2,102 63

51 1] T 946 11

ROPO eeeeneer i e e creesmmcaseonan s 200 09

WHEe ot i e et ceircenatrreae e aans ceenan 16 05

Nailg co.onn...... S A 16.80

Spikes.. .o .ecureann . e cmeeaseenes reacananes caaras 30 08

LURIDEr e et e it tictcicene vres ceammean e 407 66

Boltg vecav. ..., cmsmr eecsccensrenansen fetdcbencreaeeinan, s 1,000°82

Subsistence .......ceeeevecnnnnn. e esarancans .

Steamer Huwphreys

Pile:drivers

Buarges........

Ty o S

Sunill boats ‘

] U

Stone......... Ceeseercecacereeneran soneerenvnn vevacacncacaana

....................

Steamer HUMPUIYS. ... ccce coee voce cacans same coessavecnnnon.n
Pile-drivers........ reve veon tae et reces saracnranacisanacs eann
AT ) S
Bmall hoats....ooveimeot e et ceecce crtece cecarernannns
Tools and appliances .........cveeomriiiiureriimecraiensvnnn..

Labor .oomie e e e crssecacecncanannnee 3,163 94
Piles vovnveeaenon.... .. .- . 3,360 02
3717 | : 2,620 47
Stone.. .onn e . . Ceanen caen 720 00
ROPE oo e e e e e e e e e e 196 23
J (S 72 9%
) 1 RS 42 66

Bolta . oo e e e 27369
Subsistenee..........c..oo i 2,552 41
Steamer HUMPBIOYs ... ooevecees iaenie e ieeeen e eeceeenanenn 206 50
Steamer Gillmore _. ... ... .. 200 00

Lanneli HOTBEE vo.vrecen e cee oeaeeennunvnnnsmnnnsonns 51 20
Lanneh FIorence. ... ... ..oouoveooe e on oo e e e g 78
1 T 1,043 01
¥ HL 71T cemmmne 858 13
QUATERTB. . «ooee e e ceeene ans . cemecaeres 1,248 41

Small boats e vemesereianaeus 820 17
Taools and appliances.. ...c.ooceeivrniver e ceenceeannn oea. 1,000 88

20
—~— §11,834 70

18,441 26
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Bank protection, head of Carroll’s Island :

Labor.....cccveeieeccrccanencen B B R S B (RS . $23 71
Piles ............ R b B SR 5 S ma s s - 43 76
BEOAH o cmsvununenmens smssme s s s sme s eins s s seme s sews 2 130 05
Stoné....cc.cccveen. biSeEE SRR S S S e SRS b s e 99 22
ROPO «eeme veeeetenneeenn encansnacons connnsomensasens ammmns 12 86
A 8 92
WAIIE o mos 550 50 o b ws 50 BT 20 5650 Bl s siaism o0 50 s 2 66
TBPIKRE ovsere sonemene wos s semsasyeReE sE o i S S 5 66
SUDBIBLENICE o o505 4000 s oo vossse sone Bossmmes pesnss sepmssunsmes 166 64
Steamer HUMPhTEYS ...ccoeevsccciscnssosssicravios camoos savs 16 62
Pile:drivers.... ccccee ceceriiconeniiaraiaacaccaccacacaan .- 44 03
BatgB HBE .o coco vocone sicccs sose nocmas smsbssnere mmnssre sens 63 96
QUATTOrE. o cou snsvsams e s ssssmiinm s 0Es s ve s S sos ns SlnsEs sEeH 64 77 -
Bniall Boata. coc cooo sovnsns spvmpensnss snmmmmns sems s sms s ssae 41 44 °
Tools and appliances ....coveecer e oceneece ieceananacnan 54 88
) ——— $1,018 88
Engineering and contingences:
Engineering «.coovvvveeevannnnnnnn.. P RBEA SRR Bl s e B 2,671 04
GENOYAL EXPONBE s svsvmsnsssnss 540658 oot ods Sirioisd soseosebis 2,042 11
) ) T T 313 48
Oftice furiiture .......... D e PR P 12 17
INSUEUMEHES oo 5o voe sos 0 su wmms som s suoss A 33 01
Boarding outfits .cocevvvivennien L. PO — 17 71
Contingencies covvevverrnrnrvanrieiiniiecerooncreeareennae.. 1,359 23
Burveys cececercceccceccncancnn.- cosesanens S ‘ 4
, ———— 6,452 81
51,473 93

TWIN HOLLOWS, WEST S8IDE,

Work at this locality was in prd?m'ea continuously from J nlfy 1.1int{l the season was
closed by the severs weather which followed the storm of December 6; rosumed
Maroch 1; and continiied to Jime 17, when the flood stage to whish the river had risen
prevented fiirther active field operations. A small party was retained to care for proi)-
erty, includlng a crib which had been completed and was waiting for a favorable
opportunity to be placed. : .

uring the first half of the year the mumber of persons engaged was limited to
that which could be profitably employed within the limits available for work with-
out interforing with the navigable channel, which at the beginning of the yoar crossed
the primary line about Station 90, and continued to the west shore ; thence rebound-
ing struck Beard’s Island above étatlon 36; afterwards moving slowly down stream
until at theend of November its line of greatest depth and velocity crossed the primary
about Station 130; then swinging through a small are, recrossed the line and con-
tinued to the foot of Beard’s Island., To kecp pace with this movement and leave the
navigable channeél free from obatructions, the rate of progressof the work was retarded
tbrough July, increased dnring August, aid decreased again the 1st of Septomber,
after which it was continued slowly, keeping the head of the primary line in the
margin of the chaiinel, and building secondary liiiés fast enongh to have each com-
pleted soon after the primary had reaghed the point of intersection, .

The number of persons employed ranged hetween 100, July 1, and 300, September
1, then reduced o about 140, which number was employed until the end of the sen-
son, with the execéption of a4 small reduction made after the middle of October by
sending men to repair works at Pulltight, v o

During tho secosid half of the year the amount of funds available confined opera-
tions to parts of works which were under process of construétion and to repairs of
lines which were damaged by ice at the bréaking of the winter’s gorges.

Primary hurdles,.—The gaps i the pfimary line which oxisted at the close of the pre-
ceding yeir wero closed and the line extended to Station 122-4-60, Of this distaiice
piling was driven for 2,005 feet; foundation mattress, 50 feet wide, placed npon 4,076
fect, and 3,860 lincar feet wattled an average depth of 13 foot.

The fixed hurdles closed the gaps below Station 6 -4-20and oxtended the line to Sta-
tion 904, and from 104 to Station 122 4- 50, :

Willows.—The apace hotwecen stations 94 and 104 was occupied by a high sand-bar
which was dry when the work in that vicinity wasin pro%ress. Willows were plante({
upon the upper half of it, and the bilance was K»rotecte by a mattress,

Cribs.—In hoth primary and secondary lines eribs weres substituted for piling where
the ettrth on the bed-rock was not dee‘i) enough to hold piles.

Of thess there wére constructed and placed: In the primary line, 250 linear feet,
above Station 6 4-20. In secondary No. 1, 270 linear feet; No. 2, 300 linoar feet.; No
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3, 175 linear feet; No. 4, 600 linear feet constructed, of which 410 feet were placed ;
No. 5, 300 linear feet. N ) ] o

Secondary hirdles.—Secondary hurdles Nos. 1 to 3, inclusive, were completed during
the first Iinlf of the year. In Nos. 4 and 5 passage waysweroe left for an entrance to
the sheltored basin of deep water found under No. 3, which had been selected for har-
horing the plant during the winter. ) L

During the second half of the yoar work was carried on, which had for its object
the conipletion of tliese lines and repair of the gaps made bi' the ice.,

There were completed diiring the year: in line No. 1, pilitig and foundation mat-
tress ench 670 feet, wgttllni 840 feet; No, 2, 270 fect of piling and foundation mat-
tress, 570 feot of wattling; No. 3, 1,020 linenr feet of piling, 873 linear feet of mattress,
and 605 lincar feot of wnttling; No. 4, 300 linear feet ench of piling and mattress, and
240 feet of wattling; No. 5, 1,340 linear foet cuch of piling and mattress, and 1,640
linear feet of wattling, .

The entire length of piling was braced, The width of the foundation mattresses
averaged 30 feet, and the depth of wattling 13 feet.

Proteeting deposits.—A low-water mattress having a width of 104 feet was constructed
and pluced just vutside the priwary line, oxtending from shore, near the origin of the
line, to Stution 16-f- 45, -

It was conetructed during the fall season, and was designed to proteet the deposits
which had been secured, .. - i, -

Reference is made to Plate III for locations, and to the report of Mr. W, 8, Mitchell,
submitted herewith, for further details.

Expenditures aggregated $93,136.91, distributed as shown in the accompanying
statement:

STATEMENT OF EXPENDITURES AT TWIN HOLLOWS, WEST S8IDF, FOR THE FISCAL YEAR
ENDING JUNE 30, 1863.

Primary hurdles: :
Labor. .. cce snsoees SO — R — $5,674: 79
PHeBs. i conssse sosomi snsssave soscossnsbobrons Fosois oo sess s e 4,136
Boubhi.coo oo conivnmumns snsnmans swon sonssions sessss s ses sEesmes
BHONB cooo scnsos sonvannnes pess sasrosgess spoess avme smes wowE s
BOPBcoicicnimmein cnos weaiemms oo v o35 i ihe 5nd sosis sbon s &

WIS coeeeeeeeieeceevenee § B R S B SR & SRR 9

D T

SPIKRB, o v vsvnsnisommin ssien vm ooy Ben B sEEs F8 SEE S $9 5 SRS

Bolts....cccccneee.. T LT Ty

SUBBIBEONCH. o5 065 5 556 5505 5565 se5555 5565 sameig Fisisrsssisnses

Bteamer HUmiphroys. ccccv vocerccccrsccons vononicanans

Launch Hormet ......

Pile-Arivers...c.. cacassssssssvassss

Barges.........

Quarter boats.............. " & S

QUATTOIN.. 55 sons wssusm sesansswns smsos e sses R ———— W6 70 -

SN DOBLE . c.cc covavoss sons soss sossssss osssSome vbes snss ssses 209 62

Tools and appliances......... S T R SRS S SN B S 412 05

_ $25,2156 77

Crib primary line :

LABOT sanis snsovmon seseat o 55 oo e oo o555 SR s s 6ees o . 1,160 44

PileB; o o0 sonnwm smpmme v susmss oeme s w5 P — R 422 50

Stone.........cccceen.. § Gomiras T T 474 48

L 1 T T e 16 24

Spikes..... R — . S - 668

3 T i sesste 5 181 01

Bubtistence cecs soossecnos vosn oo sos wsss avvevessmn I 664 00

—_— 2,915 35

Secondary hurdlo:

Steamer Hwmnphreys ..... ey . 393 40
Lauonch Hornet ..... N— e S s S S e S e S WS S 344 83
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T R . U $1,762 54
Barges . i e e e eeaae semien 71.76
Bargo fIatB. . oo e e e e e 102 33
Quarter BoatB ..o ool i e iiaans 128 25
QUAarferB ... ..o it it e e e et e 457 82
Small boats._.... e eseermscenn 409 62
Tools and appliances. ... .oov oot 912 05
—-- $24,802 77
Crib secondary Hne :
J 7711 T+ DU 5,263 78
PHEB. oo i et vreeereae e 2,495 14
Brusli.. oot e et e et e 214 b7
0 11 PN 855 03
ROpa. o et 79 34
(2 U 15 27
B4 11 1 S 10 48
Spikes............ ..., R Vesartsnsanne 124 55
BolB.oes e vveeriiie e renene 776 %3
Lumbet, ..o oonaaioo oo, 1,002 72
Subsistenee : 5,044 00
Miscallaieons supplies.............. feeeeaanan teeesnenran 36 87
Stemmér Hulphreys. ... ..o oo it e, 132 16
Steamer GHImore... .. ... i e e e 200 00
Lamich Flovence. ... ....vveiiiiiir it sveervencenvann, 81 50
Pile-drivers....cooocoveieie it caee e aee. feeeeeeeans 1,278 O
Barges....cocoicmmeecnne vunnn e receserscrss canecavene cnman 1,560 78
Burge. flits. . taesseanncne cnsn e e ieceeresiseenenene ey 1, 30052
[T ET < 2 T 91 28
Quarters.. .. .o iiveitiiianeanna. Gemvets conmrasennaranconen 1,800 00
Small boats. ... e setereueeeaanan. temans casersbaaboe ann.n 672 48
Toolgand appliances............ Gmessemaensees et acaaan. 968 04
24,002 80
Low-water protection :

B 71 T SN 1,565 70
o L PN - 113 41
Brosh o i e reemet ceeeternecemrn o 2,600 06
BIONG. .o oo e et e 431 21
ROPO o ccene et et ie e e emee ceeeee e e e amomia e 7 67
WIEe oo e e e e 187 25
oL | RS 7 20
5 1L, S 48 88
B3 1) 1 4. O 6 02
Subsistenee. ... oot i e, 1,301 12
Steamer Humphreys ... ... .ooo ittt comie e v iaeeen e 50 68
Bteamer Hornet.. ....oooeee i iii i iieerieeeaann, 46 40
Pilo-ArVera. .. .ooovve it i iie e e i eeee nnns e 49 28

303 65
90 30
69 88
137 34
. 7,195 95
Engineering and contingencies :
I T aR 1 3 3,747 47
General 8Xpense ..........o.ooocviiiiiiiiiiii e, 3,852 99
Telephene .......................... G mmcreenensianancaana. 677 95
(0111153 O 3 21 SRS 26 50
BUEVOYB <o i it e e e eaee aeeaean 11 60
Instruments ... .oooon et e 67 84
Contingeneies ... ....iiteint it i 530 69
8,914 27
93,136 91

TWIN HOLLOWS, EAST SIDE,
The work of {)rotectiugthe Lank ut this locality was in progress at the beginning

of the year, und was continued during the flood of July. Thé operations were con-
fined to the fabricution of mattresses, until the river had subsided to stages suitable
for placing the mediun stngo protection.

Lotw-water proleelion,—The seetion of Jow-water mattress which liad been fabricated
at the beginning of the year was extended to a length of 1,500 fect, and held until
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the flood began to subside, wheit it was successfully placed, Another section 1,210
fect lotig wgs,pgt_iatmgtegi and placed, whicli completed the low-water protection
from Station 0 to Station 86, . o ) By )

Medium stage protection.—The zone bétween standard low water and 16 feat above
that plane, was liot in condition to receive coniplete revetment, the wipper -portion
beiny too steep to retain stonie, The protection was made continuous between Station
0 and Statiou 86, but its height was irregular, conforming to that of the slope suit-
able to receive it. o ) L -

Of tlifs protection, all éxcept 200 feet between Stations 59 and 61 was placed during
the full sonson, and.finislied on the 19th of October, The bank upon the section
between Stations 59 and 61 was vertical at the time the other work was done, and
its protection was deluyed so thiat it miglit be graded by the setion of the river, This
was done and the priotection was placed here about the middle of May. o

Referenes is mitde to Plate IV for locations, and to the report of Mr, J. O, Holman,
submitted herewith, for further detalls,

The expenditures aggregated §23,232,31, distributed as shown in tlo sccompany-
ing stutoement:

APPENDIX T.

STATEMENT OF EXPENDITURES AT TWIN HOLLOWS, EAST BANK, FOR THE FISCAL
YEAR ENDING JUNE 30, 1883,
Low-water protection:
Labor ..........

e et e veeraeaaeeaaa. 83,949 09

e sesrscannsvene e

] L SR 310 08
Brush coooim i i ceceancaeseaae 3,023 81
SEONE oot reer veeiec s cecacrer e aaeaas s -- 885 12
Rope..ooiiinciiiininnne. Gt eeriacearevesecncennsrusonns 325 76
W e e eeeee oo e e eeeeeen veomama e enneraeneens 294 25
T 43 20
11 L. PPN 75 20
- BubSIsteiCe ..y eeriier e e e e e tearecccarcasesecs 2,320°68.
* Steamer HEIHPHIOYs ... oo iorn vt v vecceconrerecocacroons 134 50
Pile.drivers ............ feeceeecceesreaue nanrenrme onsasoans 103 04
L RPN SO P eeeee 184 08
Bargre flata.. oooo i i et e e 75 B0
QUREEEIS ..o et ieemae cocmee coacvesomsan cavevncnansccnnneonce T 147 00
AL 3 T PRI cremeeereencioncmamasasr 182 00
SmMAall DORER ..o inrinrses seccrssrcnsrsrssenorveeroormenanes 75 70
Toolsand appliances ..o oo ren iier e ot 173 50
211,603 40
Grading :
71117, P 165 99
LTI Y 1 NN 53 28
Exeavator ............ T e eeeeoeenemasesannsaeaenreenn e 76 20
205 47
Medinm stage protection: - .
FaBOT e eass it e et e eta s eeacevsccnsoaacan canscasaannns 1,087 38
i 75 48
1,199 90
SEOME s e e e ie et s e saccaeoacasacnssossnosenannansns 5, 421 66
3 .- 767
WHFE oo iiiiiecmecicecencarene e sesrersesncnaceacsaaanas 26 75
SUDSIBEOIEE oo iocens vem e iereccen s cme e caanas 1,875 87
Steamer Humphreys.......... emcee aenaeneraaaeh ey raaneas 11802
L R 42 24
LA T SN 69 33
QUATTEr DOREB oot oo oo e ccvecanncncenesnmannncnercenonsecns 28 50
SN ORI . e e ve e car i et s eeseanceoncs sesmas conen sermnn 37 85
Tools and appliances . .c. ccovvernieimeioriaecuraecooranerennns &4 76
10,077 29
Engineering and eontingencies:
L T 11 PRS- 1 3
General eXPense. ... couoeeoveeceaeee ceemceineravaearenanae 701 16
gL T 1T Y 103 83
S N 3 43
Oftiee TURIIBIUTE ..ot it te et vacees coomee coae s arremnnnenan 397
ENBLEUINENES oer et nt et ieen e ctcncsanenennsernanannnss 10 42
O R T L SR 62 12
—_— 1,256 15

23,232 31
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PULLTIGHT.

The work at this locality had for its object the closing of the small chute east of
Beard’s Island, and was begun soon ufter the 1t of July. It consisted of a line of

rimary hurdles, supported by secondary lines, and the protection of a portion of the
Eeml of the Willow Bar above Beard’s Island. _

Primary hurdle.—The primary lino projected from the shore at Station 113 of the
lino of reference, which has its origin nt the liead of the revetinent at Twin Hollows,
east side, crossed to thie deep water fouiid nenr shoro to a bar which was dry at a stage
16 feet above atandnrd low water, np()n # line located with apecial reforence to
cconomy in constructing and smaintaining the works. ] e

Piles had been driven anil stringers placed to the bar, a distance of 2,860 feet from
the shore, foundation mattress placed upon 2,700 feet, bracing npon 2,426 feet, and
wattling upon 1,100 feet of the line—measured in each case from shore.  When work
was suspended, June 8, on account of the high stage of the water, the average width
of the matiress constructed was 40 feet, and the average depth of the wattling 16
feet, The location of this hurdle below its intersection with the bar has not been
definitely determined, but will be upon the most direct and economical line to the
hoad of the Willow Bar previously mentioned.

Secondary hurdles.—No. 3 was conatruoted across the head of the chute during July
and Augiist, at a distacce of about 4,200 feet from the origin of the primary line,
This hurdle was about 850 feet long and averaged 10 feet in depth, having an area of
8,600 square feet. _

Line No. 1 was extended 200 feet from shore; only the piling was driven. )

Bank protection.—Two mattresses were constructed during the month of May to
protect the bank just above and below the shore end of the primary hurdle line,
}‘he former of these was 290 feot long by 45 feet wide, and the latter 145 feet by 25

eot. ) b 2t o :

Another mattress was cominénced in June to protect the head of the Willow Bar
above Beard’s Island, a section 100 feet long by 68 feet wide has been constructed
and placed at the time operations were suspended in that month.

Referernce is made to Plate III for locations, and to the report of Mr.J. Q. Holman,
submitted herewith, for further details. -

The expenditures aggregated $46,465.47, distributed as shown in the accompanying
statement:

STATEMENT OF EXPENDITURES AT PULLTIGHT FOR FISCAL YEAR ENDING JUNE 30, 1883,

Primary hurdle:

LabOr. . o oo ittt ctanceeeentenaneaeaeea.. 88,217 G4
Pile NDOF.occsc s oms wsieonis sissns vie vas vasssnpin soos sansesce 0000, 96
Brudhiece s com cn sme sue snsnessenns se sse s suss v smswss nasmess 0 798703
BlONG.ceeee it i teiicrerereceeeeree... 1,886 48
ROPO.nneenannneennensanansanne B8 [t s e e 147 11
WO 50 0 cmn s e mpmscsims Sm St S s B0 RS 91015595, 5 i85 555 SIS 18 0 140 46
NallB,com cicmsosmmmmsnnmssssie semans sesb st somsssnmons s syses 13 41
L R 74 00
7 472 68
TOOM scno s svias siam cini s 6516 bo 066 sisians wie simionsi Swised wibs wiais Soeeed v oo . 43
BubSIBLENCO Lo oo ov sonanein sammes sovs s o ssimps susbms vs snmssnis 0,032 6L
Steamer Humphreys .......cceeceiiemrimieniiaiciirennnnnannn, 37152
8teamer Gillmore ....................... T 210 00
LAUNOR HOTHOL sounwsmesmsrms smesme ow s sammos som o s sws ses s 69.60
Launch Florence.. ... ......ceoetiiminneierenencnacnnnnnn. 716 23
PHOADIVEIS : s5c vomm s w08 508 5. 05555 5058 58 55§ 5B 5505 85 5558 55 s o 1,773 21
QUATHOIE. ... con wnv swnsime sm sm scme sis wu w5 8 958 Sws S0 4 8BS0 80 smia 1,747 27
Bareals. ...c.oocc00 s0i0 snnisies susisss wn cessaisn wss s s s 959 40
2] 4 1 7. SO— seE e SEEEES $8 SR SE S S SR § PR Ve e 650 60
Tool8, &G, ittt et eeaasen e 1,065 30
$33,941 94

LOBOE 0000 snsmnsn sipons saspas paesss fass s wieid §iae soe 555 oo 2,217 19
PHE HMBEr «. co sv sassnn sone sissssns o ssns 5sbss 25 6588 o 5o b abes 1,080 44
BIOB coosonssmeoonme s sesoms aewens seens s suss 5y &5 Suss S5 25 1,088 83
BLONG cis s.05s amassnisbssi asis 655 60065 0xb G155 550 b i 5510 Sisis B BEH 303 06
ROPE woc wns sis0s om0 w wm siowe siao srssme, wains 8 6 =550 6.8 $ 89847 6505 5 ok o 23 01
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RIS oo conimnonosns sissnsrss s amenvavosee SR smn 565 iE e s
EPIKES < ccvov mernns sors ansmnmmmas possns on rpo s SRR
BB .ccosscosssrovsnei vsssbsdrsss
Subsistenee .......ccceceensvn.n
Steamer Humplirey:s 5
Steamer Gillmore ......oeee oeviieanoaa..
Launch Florence...... RS s S PR SEAGE FENE SE SRR Eas e )
Barge flats............ G aE R 5eh B S5 Bed e SEe = e s B e s 63 30
Pile-driverg ........... s SRR G RS SR W S S SeE 32 11
QUETIEI . csc cavnsnsncmncns 56 55 v Bomomgaesssssssss sssss aoe son 100 86
BRI oo smme mmenis o o6 55es@6.0605 55 6 Fs 805 T ps v SeeE HEs s ~ 43901
TOOMS oz savs somnmsms seses PSS AR ST SR SRR FTAR S SRER NS 86 76
—— 806,766 22
Engineering and contingencles:
Engineering ............. T G Ea aE o 2,542 39
GONCTR] BXPONEO: civcvve s v o5 wmis 50 B85 SEBETE LIS 060 55 558 255 1,468 72
SUPVOYS «evieecercrrecierccscsascscsmmccncsnosonccanconcanns 2 95
TEIEPNONG .rivisvsssrs comsnene inossiimmssspmveisnss somessssss 377 04
OMCE: FITINNED us sivs 5 0550 s w5w s soms was s 5 s s swe s s seemm 18 16
Instraments ... .o . aiineeiiieieiiernacencteccicnrcoeaaann 46 72
CONLIMEONCIEB. o050 56 50 5,00 510 00 vss 8 w1608 0600 01000 0180 0 o w0 515 Somm s 901 3:
5,757 3r.
46,465 47"

BEARD'S ISLAND,

Low-waler protection.—In continuatioh of the revetinent of the west bank of tifa-

island 4,850 linear fost of low-water magtress of the standaid width of 120 feet, and
325 linear’feot, 100 feet wide, were construsted, Of:the standard width'niattress only
about 3,600 linear feet was suceessfully placed, protecting ;500 linear feet of bank,.
between Stations 35 4 50and 70 4 50. The ditfeulties encouritered between Stations.
35 4 50 and 49 - 76 wero excessive, being made so by the peciliar configurationof the
water-way and bars in tho vieinity. The channel was in & state.of fransition, and
the axis of greatest velocity, crossed from the bluffs dt the beginning of July, as
shown in the map of the lo‘cnl‘ty,’ plate V, striking the bank at Station 36, the point at
whichi “the low-water 1hattress was then uider provess of constriiction. The lower
reef projecting from the Missvuri shore threw nearly the whole volume of the river
against the island through a funnel-shaped stream, of which the lower orifice was

not more than 350 feet wido during a period of several days with the river about 6
feet above stundard low water. ,

The point of inipact moved continnously down stream at about the snme rate that
the construction of the low-water mattress progressed, keeping the force which op-
Posed the construction and sinking of the mattress at a maximin, : . B

The slow progress inade in coiiipléting the low-watér protection may Ve traced in
part to the deop, swift water omusinr tho line under an obtuse angle; and i part to
the drift-wood bronght i contact witli the ihattress during the flood of Jiily,

Medium stage protection.—Medinmn stage protection was extendedd from Staticn 16
t+ 50 to Station 18, and from Station ¥8 to 65, except n seation 50 fest long below
Station 35, aud anothier 300 feet in length between Stations 59 wind 62, by o revetinent
of riprap stone, The total length thus protected was 3,600 feet, and of this amount
50 feet hetween Stations 164-50 and 18, Stations 28 and 33, and from 40450 to
Station 42 4 50 was carried to therequired height—I16 fest above standard low water—
and the remainder was only carried to 6 fcet above that plane, o

A medium-stage mattress 600 feot long by 60 feot wide was placed betweeri Stations
44 and 50, and another 900 feot long and averaging 80 feet in width between Stations
64 ﬂ"i‘,l, 7:(!1. The latter was supplemented by the 100-foot wide mattress previously
mentioned, 2 :

, Grading.—Grading by the hydriiilic éxcavator was begun below Station 35 and oar-
ried a distanco of 1,043 feet. Its object was to reduce u steep bank varying from 14
to 20 feot in height to a uniform grule of 2 to 1, to facilitate the placiug of riprap
protection, .

§ ‘This class of work was carried ou less than a month, but the results were satisfac-
ory,
=/ Reference is made to Plate V for locations, and to the report of Mr. J. E, Savage,
submitted herewith, for further decails.

5455—F 83—176
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The expendifure aggregated 855,810.47, distributed as shown in the accompanying
statement: R

STATEMENT OF EXPENDITURES AT BEARD'S ISLAND FOR THE FISCAL YEAR ENDING
JUNE 30, 1833,
Low-water protection:

A OT . reecere tecnet enrranrrvtrecesacasscevesinasvessonnns §9,479 41
PileS covven i i iiiiiteiicietiecnas cerensees eremnenaaas 1,301 25
Brush 13,903 48
Stolle.... ...  eesecicnessinonsanoens iene O A 2,093 71
Rop6 .- 70 70
Wire . 497 65
Tron.. 9 08
Nails . 19 20
Spikos . 56 40
Bolts ... 34 40
BUDBIBOHO8 .o vevr sanivcnctsmcnntiritiiecncacniiennnaas 8,409 68
Steamer HUumpRreys ...ocveeeininrieirrscacivisaccorsonune-n 826 14
Steamer Antta ....... e emmsessaseearnssorecnaeastrtceasnssons 32 12
Latiich Florenes.cecrs ceever iirieiirancrioreerccnenereronnon 35 72
- Pile-drivers............ cemmerancns teemmetssnemeaecnneniennn 438 40
 Barges.ceececeanneiennn. Gereevemar st eceeeves ranans rens onnn T 399 36
Bargo 8. coe oot it e v e e e 132 20
QUATEETS: . - eoe comvrernrscavnceonnsosrncomsessossooneonsonss 54810
WY B.eneoeeamars vumcenansnnnrensnsanenesoemesmennsanennns 502 65
Smallboats....coovveivvvnrennnnenn. Cver cmeebnence e neen 327 64
Tools and applianeces..ceesveuvee ven fasveraceassionesnas vonin 654 39
$39, 951 58
QGrading:
B 50N Y 380 40
Subsistence ..... crecnasanvanenan Cetmeetemereeieenranana. 370 36
Excavator...... Gecemsosss sesesrossr benmosssroncasasnrrrab 380 41
Sl boats.coeer nevne i e 14 00
“Tools and applances...covveeeenneencvenvrcnsanne eemeeesenn 28 00
. . —_— L1317
Medium stage protection : -
Yabor .coooeoeoo. ... PR G ecemananaceenaeceonanannn 2,297 90
Piles ..... tereremerescarsrboasenrsssary cars ane asbaronnn e :. 477 22
Stone.......... tememe s gort aromes memesenbanran . 3,828 92
ROP® cvvncacevcncrrererrrreiriscnsessonenncsmnssosocnnns 120 06
10311 TS R 48 88
SUBBIBLENCE . oo o oot cveivee et tra e riescece e 2,026 60
Bteamer HUmMpPHreys .oceeeocecner coveccceonnscn sanna emaman : 230 42
Lannch Florence.....ceoveeereaaen. . eerarescaan 9 40
Quarter-BoRt8. cov v e sraerr e 42 7
Quarters........... thecosrrecnsuasesanissssnes saons cecreeens 60 40
Small boats. coveen e e 78 12
Tools and appliances......oovrceevencninicnsvrrcnnneeann. 156 23
. 9,366 20
Engineering and contingencies ;
Engineering ......... et eeieeseeeeunsasebeennenosenranosaone
(General expense.
Telephone ....
Surveys ....... .
Office furnitire .ooeenvenvervenonnnnan. crmicecmmnamnae vesees
Ipstriments ...covveiinnnnnnooan. D 25 34
ContingoncieB..c.vea e ieeervneeriiieniiiiiieisinnnnvnnn.. 1,574 52
————— 5,310 52
55,810 47

CHEBLEY ISLAND.

Low-water protéotion,—The revetment of this island was begnn about the 20th of
September and continued until the bth of Déceniber, when 4,404 linear feet of bank be-
twoen Stations 0, and 44-}64 had been protocted by placing a matirass 120 feet wide
with its inside edge as nearly as practicable tn the curve of standard low water.
Of this, 4,305 llnear feot were vonistructed and placed ina sin‘ﬁ o section in water vary-
ing from 24 to 30 feet in depth, and flowing sriftly, say with a surface velocity of 6
fost persecond. Thissection could have bean continned an indefinite length, and was
terminated by the completion of the work to the point af which the chanuel leaves
the high ground of the island.
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The remainiiig 164 feet were protected by a seotion recovered from a wreok of one

of the mattresses at Beard's Island; which was landed Liers by the steamer Humphré?-s’
and was afterwards floated to lower end of tliis protection and placed as a part of it,

This beconies the longest section of mattress in the world, It was constructed and
placed with only a single- sinall break which occurred aliout Station 20, but did not
destroy tlie efficiency of the protection even upgn the space that it occupled. |

The entire section of 4,305 linear feet was constructed in fifty-six working days, of
which thirty were reckoned at ten hours and the romainder at nine hours, bat uylipg
twenty of tge'so days the party consisted of not more than twenty workmen, or less
than one-third of a full force, The exact tiiiie spent upon the mattress was 28,016
hours; calling sixty laborersa full party this would Le equivalent to forty-seven
working days of ten hours each, and would make the dafly average 94 fest, This rate
was exceeded upoi several days, and could be maiutained indefinitely where the diffi-
culties were not excessive if the party could be kept full. This seems impraocticable,
however, except by haviug a reserve from which the party can be filled at pleasure :
audi this can bo done ouly when other works are in progress under the same super-
vision, . v o B

Medium slage protection.—Extending the protection up to the plane of 6 feet above
standard low water followed the placing of the low water mattress closely, leaving
unlyk room cnough between for movements of barges used in connection with the
work. ) . . ) ! :

It reached Station 39 at the close of the fall season, and during the second half of
the year it was raised. to 16' féet above standard low water to a distance of 3,476

feet below Station 0, at-the head of the fsland. =~ -~ : A
Protection of the headof the {sland.—The protection was extended aromidthe Lead of,

and nupon the opposite side’of the island to Station 585, measured from the zero sta-
tion of the original'liie, -Tlie mattress for this protestioii was an averages of 40 feet
in width; and-the: protection exteiided to 14 feet above standard low water,

A mediini stage mattress about 400 feet lon;f by 60 feet wide was built and placed as
an additional protection to the head of the islaud and to prevent the undermiining of
tlhe‘tuirper end of the low-water mattress. It extends up-stream from the head of the

atter, - :

Grading.—QGrading by the hydraulic excavator was completed from the head of the
islind—Station 0 to Station 27460, i s )

The bank was-about 18 feet ahove the water’s sirface nt 6 feet above standard low
water, and was exeavated to-a-slope of 2 to 1, which ‘%ives about 12 cubic yards per
linear foot, or aboiit 33,000 cubic yards excavated in all, o i,

Hurdles,—A hiirdle 1iiie about 900 feet long to cross the chife west of the islind was
commenced April 18, and work continued on it mitil operations were stopped by high
water June 16, Its location was aboitt 700 feet below the mouth of Merames River
and 1,000 feot helow the lisad of the island. o

Piles wero driven for-800 feet of the line, leaving a gap of about 100 feet near the
middle. Of this, 720 linear feet was furnished with foundation mattress, and 250 feet
with longitudinal stringers, - e _

Reference is made to Plates III and VI for locations, and to the report of Mr. C. V.
Mergereau, submitted herewith, for further details.

The expenditures aggregated 847,401.39, distributed as shown in the accompanying
statement:

STATEMENT OF EXPENDITURES AT CHESLEY ISLAND FOR THE FISCAL YEAR EXDING
JUNE 30, 1883,
Low-water protection :

LAbOr s civis o s noss sciesn semsns sosis ssmessmnds SEBE 6 S 84,278 659
PIEH sumans » somnensssasnsssses sosens vers oo sees Seonts a5 names 930 63
Brush oo e oot o e et ceee e anas 8,946 93
SO0 c.iisi 084 bbb smsess s rmsns sasme s NPT ——— | | 14
) {1 1 R P P— 120 73
Wire ........... T —— T 387 72
Nallg covunsssvmsvssnn susss G B S BB EEE E RS S S ST 19 36
BPIKER. . oo v et iienreieeeie e innescnnn T 210 47
SUDBIBLONED . .o veet et ceeeceevareneeenrecnean cerene coesonns 3,763 44
Steamer Humphreys .......cceet veneeevaen. T 202 32
Steaner Anita ... .c.oeeeeninecne ettt aaeaeonaans 8 03
Pile-drivers.......... i sgimss § pemmme paEewe shs § S SEERE B S 208 41

BRI oo s wemsn 5 smom 50 no00 Besoos Saeeetonss - 246 48
QUATEETB. oeoevecn aace cene ceee erennnnnsonnennnss

Ways. oo ooeeuorennennns RS B S S TS
Swall boats ............ B SIS SRS b e Be TSR 4 - 147 31
Tools and appPlianCes..ccee e eerennvennnsncoce ceoesanannnen

$22,196 41
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Grading : .
717 ) LR 8294 03
BubBistenes. .. oce oot et e cen. 189 R6
EXeavabor ..o i sarcer e anian 375 92

i e e {859 ”1

Labor .covveccnreeiiniann. Cemeassenetcenncescatarearsaenn 691 32
PileB coeoeevnaecnnan.. ceerecsvannian Gmvmereces e ireaean 38 10
Brush ..oooveiieanaaa. e ddcect et eranrt e eea e rraaaoene 467 256
1 1 T . 8,027 70
ROPO eemmeve e ieeivenceaans Gemmes satnanseserenseaonnas 5 30
Wie coceercennn. ceorsenvnsianans carees tevacneenn ceeravenen 21 40
Subsistence cocveevrmenrmiiiveiiiicieiiieiiannn. R 1,338 15
Steamer Humphreys ............c.c.oonoo.. cvesesediseracens 67 44
Pile-drIVers coeee oo e v e, 82 56
Quarters.....ococreeiiincacninan. Gaece ettt nannneresnrarans 488 35
Small boats ............... teememeciecessanncoorse bin wemrene 69 37
Tools and applianees.c.eee e overe coonini e iirenierennns cos 330 21
— e 11,627 15
Hurdle:
b #7111 A S teeene Cecsat esnseaonay 1,239 94
PileB.erceencemecimeie i eiiiacca i Coeansen cenneonne 1,324 02
Brash, oo iiiiiiie ittt i et rereessnerens 887 50
Stone.......... 40 ewor vene easneeacs suaan anasaasecsanee susvare 600 27
ROPO coie i et ettt it cieeccta ey cnan b 19 25
WIrG ccvr ccveeccecccrnncncnne Peswus asms scassnesccnnsnsansor 1784
Bo £-1) L N P 2 56 -
Spikes....coev...... eeme mmee e e eee emmas e secoennens 16 70
BolB oo oo e e e e 6 25
BubsiBtence .. oo oo eeen et i et aaa e 1,242 93
Steamer Hiimphreys................. e eniestecccieaees 1652
Bteamer GIImMore. ... ..oooivererieiee e cecaaanen- 120 00
LR /3 73 o TP S 628 32 .
Quarters............ R . 759 46
Snall BOAES. & e ev cccmer vt e eeeee e e e 133 64
Tools and appliances......coeiueiinimn it iiiinrnnnn 740 88

— 7,755 43
Engineering and contingencies:

Engineering .cocoe covemevnraneeacane carrcnrnensancs ‘imeee . 1,766 74
General EXPENB6 .. .v.veeeroiervreccrcrenemennneannr e .- 1,481 98
AT T T N 526 88
S L2 o 3 48
(811 AEE M 1104113715 4 R N 20 66
B UL TRE 11713, o R DR 53 02
Contingeneien ... coieceenriiririieiiiiiiiiciaeae e, 1,109 83

— 4,062 59

47,401 39

JIM SMITH'S
The. work of construction at this jilace was suspended, on account of high water
from the 1st to the 17th of July, when it was resumed upon_ the primary line at
Station 9 on the branch from F to F, and continued to the close of the working sea-
son, December 6, since which time no work of constrnction has been done,
Primary hurdle.—The (frimary hardle was under process of censtruction from the
date of resumption uiitil the close of the full season, and during that time was ox-
tended from Station 9 to Station 34 on the branch ¥ F, and in addition piles were
driven to Station 35450, w
The branch F' E was comrpletod from Station 53 to 77 and in addition piles were
driven from BStation 41 to 53, and from S8tation 77 to 864-50. Foundation mattress
was constructed and placed fo: 5,800 feet hetween Stations9 and 35 on the branch
F F, and between Stations 50 and &2, on the main line from F to E. Bracing wss
})lucod on 6,420 feet, and stringers on 1,010 additional feet, or a total length of 7,430
iset, The average '«fep’th of wattling was 22 feet, making 107,800 square feet, =~
Late in the season the water which found an outlet east of the large middle bar
l{ing upon both sides of the primary line, concentrated into a narrow passage, awept
the inclined branch from Station 10, cut the bar away to F, and damaged the line to
the extent of sconring ont piles npon 160 feet of its length from Station 34 to 35 450
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and eroded to dangerous depths upon the entire distance. These bresks were rébuflt
a mattress was placed to prevent the erosion of the bar in the vielnity of F, and
another was begun about Station 14 on the branch line ¥ F but was suspended when
only 150 feet had been built, , )

Willows.—Willows were planted in four rows and cottonwood in oie, from Station
0 on_the main line to Station 33 upon a bar which became dry throughout its entire
length at 10 feot above standard low water, and of which the highest point was un-
covered when the declining river reached 13.5 feot above that plane. .

Secondary hurdles.—Secondary hurdles were under procees of construction from the
day on which thoy were commenced in July to the close of the fall season with the
fﬂmi’wm .r(iwul?i:' )} begit Jul ' leted with piling, braei tri

Line No. 1, which was began in July, was completed with piling, brac ng, strin
mattress, and wattling, Itsléiigth was 870 feet., il

Liie No, 2 was completed from sliore to a distance of 1,800 feet, and of these wers
duplicated 500 feet of piling, 460 feet of mattress, and 450 feet of stringers, in repair-
ing bredelies, PR ,

sine No, 3, was compléted as follows: Plles wero driven, and stringers, braces, and
mattress placed for 1,446 feet, of which 1,195 feet were wattled,

Line No. 4 was completed to a distance of 675 feet from shore.

Line No. 6 was comiplateéd. Its length was 1,050 feet.

Line No. 6 was conipleted to a distarce of 750 foet from the primary line, whence
a bar, dry at medfum stiges, extonded to the high bank,

Summing up the work done iipon secondary linies Nos, 1 to 6, inclusive, thoir results:
Piles driven for 7,600 feet ; mattress and stringers, each placed upon 7,550 feot ; braces
upon 6,680 feet of line, and’ 6,330 feet were wattled,

Reference s made to Plate 111 for locations, and to the report of Mr,J. O. Holman,
submitted herewith for furtlier details,

The expenditures aggregated §103,418.37, distrihnted as shown in the accompanying
statement :

STATEMENT OF EXPENDITURES AT JIM SMITH’S FOR THE FISCAL YEAR ENDING JUNE

30, 1883,
Primary hurdle:
LODOT . cccoccisamsiscoscsmnss sam s s o oo 5o e wss 5 S .. 813,801 63
| R 7,786 72
BREIBH <o socvne spninn smern sademsssvssomsns e s a5 Seboes 5 7,415 66
BIONB s ssswsnmssmsims sonnseniss sesats prosen se ome e samsis s 2,262 52
ROPG o wroe son s v somn smmpmon vim siw o wing tecesr soncceconcanans 765 45
WHER o oo ccommons mmcm mmsmommmames sms s w s s 56 $5s 5Eess Snssm 233 55
TEOM o simn s s sims 5000 S0 B0 555 555 S ebnr 3. ot S 78 27 24
]| . S ., 1680
Spikes ...... PO 5 B S eSS SRS SRS EE e S # 131 60
LUmber: ccccs sams sam s » swmames S b S SEe TR s St SERE e #5 92
BB 8soe o000 anssnivnn o mamsions s s sepasn usamtosats 1,218 G2
UL IE G 1T RN 13,403 76
Steamer Humphreys «..ooouitieioenonineiiie i, 393 40
Steamer Anita ... ..ooee il it 13651
Launch Florence.... ... ... ... s 317 72
LR ¢ A v 2,008 24
Bargo flats voeeeeeeniaoo oo S — P 83 348
Quarters............. B BB e 826 33

Quarter boats ..........o....... . 25H 65
Small hoats .......... 42] 04
Tools and applianees ...co.oeeoieienvinentieteeaeeaannnn.. 816

——— $52,416 98
Secondary hurdle :

LOBOT sxssns sooses acnsse sncmnsspon synensns G B S R . 10,943 76
Piles. . 5% . s 7,677 30
Brush............... 4,307 92
R— =
TO.oecen ... 5
Stone..... 1,497 30
Iron ... 18 16
Nails ... 9 066
Spikes..... B i e S B P EESTE TR SR S5 e S e e H6 48
Lumber .. .ooooereiie i e e e S 95 02

l_iolts.....-....,....-.,...........-............-............ 1,269 36
SUDSIBENCE v o e eve veeee meneeennnn o R T——————— 10, 401 09
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- Bteamer HuMPBIOYs .ccccevueecnreverenocccnecocoonnccnssnne $309 10
ol

Laanch Florencs............ R — o S SR SR e S 167 32
Pilo-drivers.....cccccvveevecaeinnnriccsiicsncecocsocaases 2,094 156
uarters........cccccecevenee. T T A —— 644 70
DOMB .cov cosvsonsscnsssnsasssessns T P —— 22 85
Bmall boats....ccooceeetonanrcienicr i cecosascsnen cose cucsn 315 81
Tools'and appliances .......ccccccvrvecnitoccaraccecccasnas 611 43
———— $40,976 90
Engineering and contingencies:
ERPNCBEINE +covo000 05 sonces soonas woss vomns s ssves sas swss v 1,77 80
Contingencles.......cooc. coveeeiinieiiieottcocncaccssonnenas 4,239 97
GONOIRL EXPEDNY. cvcis s 0c s sssvnsnsssmmos wsos cons bsssensenss . 3,408 45
BUEVOYE . sosss ssconssnmse soes se0 aessews Ress 468 HHE SFRPS ry— 16 48
Telephone ...... - N 511 46
Offiee TaTBINT0 socoes vom nus susn sn smaves sos 5o 5.6 5o emss 55 s 19 59
Instruments .......... T S — 51 04
—_— 10,024 9
103, 418 37

SUPPLY DEPOT,

Depot fenced.—A board fence was constructed to separate the depot yard from the
thoroughfare for footmen, along the line of Iron Mountain and Southern Rhilroad.
The fence covered the whole front, 800 feet in length, but by connecting the outside
walls of the store-rooms and other permanent buildings the length necessary to be
constructed was reduced to 621 feet. The expenditures on account of labor aud ma-
terials for this fence, which are the only exé)onditures chargeable to the supply depot,
were, for labor, 876.18 ; for material, $84.16. )

Additions to plant,—Th r})lant was inocreased by adding one tow-boat, General Gill-
more ; three barge-flats, Nos. 67, 68, and 59 ; seventy-six sections of portable shanties
for mess-rooms, kitchens, quarters, and store-rooms; four small portable shanties,
one wharf-boat, one ﬂoat{ng machine shop, and nineteen h'urdling ats. Of these the
General Gillmore was built on the Ohio River; and had only the fitting for an eleotrie
uilllt and other minor work done at the depot. The barge filats were coal barges
which wers purchased and altered to make them suitable for the transportation of
material on deck., The sections of portable shanties for quarters, small shanties, and
hnrdlini flats were constructed at the depot from material purchased. The machine
shop and wharf-boat were built at the depot upon hulls of pile-drivers which had
become unserviceable for driving piles.

Extraordinary repairs,—The following-named vessels received considerable repairs:
Tow-boat A. A, Hnmghreyai -launches Florence and Hornet, pile-drivers Nos. 3 and 5,
barges 12 and 23, and barfgé-ﬂ'ats Nos, 32, 49, and 51, _ 2,

Ord!u%rc irs.—The following received ordinary repairs: Barges Nos. 9, 10, 13. 14,
16, 17,20, 22,25,26, and 27 ; barge-flats Nos. 28, 33, 34, 38, 40, 42, 64, 57, 58, and 59 ; mat-
tress-barge No. 3; qilarter-boats Nos. 2,4, and 6; the wharf-boat and small hoats.

Material.—All of the smaller material, such as rope, iron, wire, nails, and spikes and
the miscellaneous material used in the different works were stored at the supply depot
and issued as needed. In addition to handling and shipping this material, 20,845
bolts were constructed of assorted sizes for use at the localities where work of iiu-
provement is being carried on,

Reference is made to the report of Mr. C, L. Stevenson, submitted herewith for
farther details.

PROCURING MATERIALS.

During the first half of the year each class of material was procured as in the pre-
ceding year. Piles, stone, rope, wire, iron, nails, and spikes, were procured by purchase
in open market. The piles were usnally delivered at the works.in rafts, but occa-
sionally on barges; the cost of delivery being included in the price paid., Stone was
delivered on barges belonging to the United Btates at quarries operated by the per-

ns who furnished it. pe, wire, iron, nails, and spikes were purchased in open

arket and delivered to the supply depot.

During the second half of the year the pitrchase in open market yielded to contracts
the delivery of each class remaining as before.

Brush continued to be procured by hired labor and purchase of royalty.

All the works were sugplied from a common stock. The quantity of each class ex-
pended and on hand is shown in the appended table.
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Statement showing quantities of material expended during the fiscal year udulg June 30,
883, and on hand at {ts close. g

Kind. Expended. ;O"m“"
Pllen, ansorted 81268 .ovonescoscvmsnssssmsssssssesssnssossonses number.. 19, 625 3,809
T cords.. 26, 065, 1 931.8
BIONG s sossesssassssshosbdopssnsssvos sanstess s o 38,706.8 1,206.9
Rope, sisal, assorted sizes pounds.. 32,739 42,234
Wire, sasofted 81208 ... .cucsiiosisssiscsssosssoss snnsessossoniossss do... 54, 006 66,395
Iron, assorted sizes..... & - 68, 402 56, 449
Nails, assorted sizes .... ..do... 17,078 17,023
Splkes, assorted sfzes........ccccvnveneenn.... ..do... 34, 240 35,763
s, 8000nted BIBeH). . ..o ccssseeccprmssinmssns s s s o5 12,435 3,071
7T L N feet.. 472,603 79,284

PLANT.

The plant available for use in connection with the works in this vicinity was freely.
transferred between localities as needed. It was increased du"ring the year by the
addition of one tow-boat, seven model barges, ten barge flats, three pile-drivers,
twenty-six buildings for portable quarters, forty-one small boats, and tools and ap-
pliances. Of these three barges flats were converted from coal flats which were pur-
chased, and nineteen small flats and twenty-two portable buildings were built from
material purchased.

The others were returned from works carried on in the vioini(‘;fr of Cape Girardeau
and at Alton Harbor, anid of these the Anita was dismantled and her machinery used
in the construction of the new tow-boat General Gillmore.

Tho plant thus increased and concentrated is adapted to the employment of two
thousand laborers and to the expenditure of $1,000,000 per annam,

INFLUERNCES OF RIVER STAGES AND WEATHER,

Prerailing slages.—The river remained below the stafe of 14 feet above standard low
water from July 30 until field operations were suspended on account of severe weather
on December 6.

Duaring the second half of the year it was above that stage from the middle of Feb-
gary until the end of June, with the exception of the twenty-six days ending April

Considering the cost per unit of measurs, the low stages prevailinig during the first
half of the year were more favorable for the constrnction of hurdles, but the value
of the hurdles should be based upon the results they secured by inducing deposits
within the areas which are to be reclaimed by them, and considered in this connec-
tion the hurdles built during the high stages are the most economical.

Flood stages.—The year opened and closed with the river in flood, and another re-
markable one occurred about the middle of Febrnary, when the ice gorges above were
broken ui) by a rise of 20.5 feet between the 13th and 18th., Of this rise 9.8 feet oc-
curred within the twenty-four hours ending at 1 o’clock p. m; on the 16th,

The floéd, which had aboiit reached its height at the beginning of the year, caused
considerable damage to the hurdles at Horsetail and Twin Hollows, west side, Only
900 feet.of primary hurdle had been constructed at Jim Smith’s, and this sustained
only slight damage. At Twin Hollows, east side, and Beéard’s Island, where bank
protection was in ipro' , the only injuries sustained were to mattresses which were
uader process of fabrication. The completion of mattresses was delayed at both
localities; a part of the one at Twin Hollows was driven ashore by the acocumulation
of dr?ftav;rgl , while the one at Beard’s. Island was finally lost by the parting of its
mooring lines.

Upon the decline of the flood heavy deposits were made in areas inclosed by hur-
dles at éach of the localities. , . =

At Jim Smith’s'the channel, which had been divided into several branches, each
of which had small depth, was concentrated into a single stream deep enough for the
largest vessels that were engaged in navigating the river. o

he heighs to which the river attained in February—22 feet above standard low
water—would scarcely entitle that rise to be classed among floods, but the ice borne
by its swift currents from the gorges which had broken in the Missouri River dam-
aged river works and crafts more than the drift-wood which accompanied. the other
floods, and that fact places it in the rank of floods, when considered as a destrnctive
agent. The contraction works at Horsetail, Twin Hollows, and Jim Smith’s were
seriously injured by the ice driven by the excessive currents of this flood, the extent
of which bus not been definitely ascertained, on account of the continuous high water
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since that date. The facts, as far as known, are stat>d in the reports of resident en-
gineers stationed at these localities. }

At Twin Hollows, west side, the eribs in secondary lines Nos. 4 and 5 were moved
ount of ;;llace by the jce, which was formed during the winter in the inclosed spaces
above them, and which went out in large fields when the flood was ahout its extreme
height. Of the hurdles reported lost at the different works a portion of them are
p;(; ably serviceable at lower elevations, having been mashed down by the weight
of ice. »

Large deposits wero secured in the inclosed spaces,

The flood of June reached ita smmmit on the 25th of the month, and its deposits

" within the areas inclosed by hurdles wers made too late to be shown on the plates
which accompany these reports. . v S )

Anexamination made from the pilot-house discovered that very satisfactory chan
had heen induced by the works during the first tgn days of the lood’s décline, which
were shown in the largige’deponits'nmde within inclosures, and in the concentration of
the navigable channel into a single streamn having abundant width and depth, and the
changes in direction are by such easy curves that it can he rin by the largest tow-
boats upon the river, with fleets of barges, under full head of stenm,

IWeather.—During the first half of the year the weather was favorable for field opera-
tions up to December 6, when a severd storm set in of wind, accompanied by rain at
first, which was soon replaced by snow, The temporature fell rapidly, reaching 19
degrees helow zero within twelve liours after it began. This storm set in during the
afternoon, and on-the following morniiig the river was so full_of sharp, thin ice that
boats, barges, and other vessels appertaining to the plant could not be safely Jeft in
exposed situations; and in consequeiice they were harhored, some temporarily sit the
localities at which theéy happened to be, and others were sent to the winter harbor
which had been seleoted at Twin Hollows. The high stage of the river pre\'e.nte(i
the formation of gorges at once, and an opportunity was thus aflorded to transfer all
of the plant to the winter harhor within a few days, except two pile-drivers, which
were left at-Beard’s Island and Jim Smith’s, respectively.

High winds prevailed during the greater part of the working season of the second
half year, which retarded the progress of constructing hurdles,

Rafts of piles were delayed en route, which at times caused suspension df work for
lack of material. On some days the p{le-drivcm could not be operated with-safety in
the high waves which oceurred more frequently than usual on aceount of high‘ up-
stream winds that met the unsheltered current of a high river. Of the whole time
from March 1 to Juno 30 not less than one-half was unfavornble for making the move-
ments of vessels and pile-rafts needed in the prosecution of the work. N

C CARE OF EMPLOYES.

Quarters and subsisience.—Persons employed upon the works away frowm the city wore
furnished with quarters and subsistence by the United Stafes, as in the preceding
year, with satisfactory results. :

Sanitary measures.—After the snbsidence of the summer flood, malarial diseases
became so provalent that the working parties conld not be kept full, although the
number of applicants was far in excess of the ordinary demand, and men were received
upon the works dafly. A few days’ exposure to the influence of the nialaria of the hiot-
toms scemed sufliciont to prostrate the stotitest men with intermittent fevers or with
chills. To counteract these malarial influences in part at least, fires were lighted in
the quarters an hour hefore breakfast every morning and after dark, and a wine-glass
of a mixture of cinchona bark and whisky was given to each employé who was sub-
sisted by the United States, during the sickly senson,

COMMUNICATIONS,

Telephone.—The supply depot aid the offices of resident. engineers located upon the
west bank of the river have been in direct commniiiiéation with the Saint Lonis office
and with each ather by the telephoine line which at the beginning of the year was in
operation from the majn oftice to the mouth of tlie Merainee River, with intermediate _
stations at Supply Depot, Horsetail Bar, and Twin Hollows,

An intermediate station was established at White House, opposite Beard’s Island,

and the line was extended to Bushhery, opposite Foster’s Island, during the year.
- Some annoyance was experienced by interruptions in the working of this long line,
which, in a majority of cases, conld he traced to electrical disturbances, which pre-
vented the ringing of the cull-bells, and this was partially overcome by placing a list-
ener at each instrument at stated hours, .

Other means.—The available means of communieation other than hy teleplioie were:
By mail from Jefterson Barracks and Kimswick, Mo,, and Meramec Point, Ills.; by
telegraph from Jefferson Barracks and Kimswick, and by the steamers and small hoats
of the plant, as in the preceding year,
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STABILITY OF THE WORKS.

Bank protection.—The works which have protection of banks for their object have
been severely tested at the several localities where they have been applied, and have
not yet failed to afford efficient protection and to arrest the most obstinate and active
erosion at once. Difliculties have been encountered in placing mattresses for low-
water protection in deep, awift water, flowing in whirls or crossing the line of works
obligquely, which have in'some cases been 8o excessive that losses have ocourred dur-
ing the process, The protection has been perfect, however, from the instant the mat-
tress was pluced, in every case. ] .

Contraction works.—Works which have for their object the reclamation of land from
the river are necessarily exposed to the action of the current, at times loaded with
ice and drift-wood thronih longer periods, and have sustained more or less damage
during floods and in breaking of ice gorges formed during the winter.

They have frequently, however, accoinplished the object for which they were built,
by inducing deposits after they had been torn ont of place, broken down, or turned
over,showing that they were eflicient, though not strong enou;il;l to resist. the pressure
to which they may be subjected by accumulations of ice and drift-wood.

IL.—IMPROVING THE CHANNEL OF THE MI1SSISSIPPI RIVER OPPOSITE THE OITY
OF SAINT LOUIS, MISSOURI.

The works under the above heading have for their object, first, the closing of Caho-
kia chute; second, protecting the west bank of Arsenal Island.

Mr, C. D. Lamb, resident eu{;ineer, was charged with the immediate supervision of
these works during the last half of the year.

CAHOKIA CHUTE.

Cahokia Dam.—Tho dam constructed across this chute during the fiseal year ending
June 30, 1879, had not only diverted the navigable channel from the east side of
Arsenal Island, hut had closed the chute at low stages of the river.

The crest of the dam, which was originally five fest above standard low water, was
found whon work was begun in March of this yeat at about 2 feet above that plane.

Hurdles constructed.—The work done during the present year had for its ohject the
closing of the chute at medium atages of the river, and the plan adopted included
the cmulttmction of hurdles across it, above the dam, and two lines have been so con-
structed.

On uccount of their exposure to drift-wood these hurdles were built and braced after
the forms used in primary lines. .

Line No, 1, located 80 feet above the center of the dam and parallel with it, was
begun Mareh 17, and completed April 7. The river rose very rapidly about the 23d
of April, and reacherl a stage of 16 feet above standard low water, and the pressure
severely tested the strength of the hew line., A breach 50 feot wido was made about
400 feet from the Illinois shore, and the piling npon a section of the same length ad-
joining the island was pressed out of vertical position: , )

Prompt action restored the efiiciency of the line heforo further damnge was done.
This line is 1,800 feot long ;. the average depth of hurdle is 13 feet, giving an area of
23,400 square feet., The foundation' mattress extends over the entire length, is about
62 feet wide, with an area of 112,200 square feet. ,

-Line No. ¥, located 1,100 feet above No. 1 at the island, and 2,100 feet above it at
the other end, was begun Aprif 2, and continued until the 17th of May, when the sul-
mergenceof the piles caused asuspension. After this continued high water prevented
permanent resmnption. - _ v

An attempt to contiiie work was checked by another rise June 5,

The length of the line is 2,500 feot, of which 1,300 feet are completed, and the ro-
maining 1,200 feet lacks oiily the wattling for completion. A

Results.—The time that elapsed aftor tho linrdles hecame efliciont in inducing deposits
was too short to securo large results during the fiscal year. Within that period there
were only a few days upon which deposits would probably he secnred, and these were
durlnf the Inst week of the year, after the flood began to subside, while the river,
lu.-avli y laden with sediment, was falling at the rate of one to one and one-half feet
per day., )

Soundings taken July 2, 1833, show that during the preceding month a deposit to
the depth of 7 feet upon the average wns made over the whole area comprised in the
part of the chute which lies above hurdle No. 1,
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Referonce is made to Plate I for locations, and to the report of Mr. C. D. Lamb.

submitted herewith, for further details.

'The expenditures aggregated $40,873.83, distributed as shown in the accompanying

statement.

S8TATEMENT OF EXPENDITURES AT CAHOKIA CHUTE FOR THE FISCAL YEAR ENDING

JUNE 30, 1883,

Hurdles Nos, 1 and 2:

—_— 98,821 17

) 7.1 ceecsrosnacasoranea £8,915°67
Piles ..... Cmemeacecevecoresons asetaesns serbaorannnancnranne 6,604 9:

B1) 4 .1 NN ceescenn- 6,322 71-
Stone..... Cverecrccvnve anne coman . recms G rerecr tmeens remeas e 1,672 99
ROPO e reccimececiencencacnnrceaaann cesrectvacetesnnean 97 70
L4 1 X 76 23
b § 11 S ot e e erevos sanao, aron. 21 09
Naild oo irieeiiiiiiceecanaan.. cecameeccranns cenevecs 2 56
01 655 65
B 7311 < 607 18
AL LT 7 T P cememaaan 4,265 50
Steamer HUMPHIeys .. .. coccoevereiomaarcnrecaneyevenncnnnsen . 42126
Steamer GHIMOre. . cvuevee e veenverncenerreococnne oo aneen 130 00
Launch HOIMOb co.ccue cerene o cneceeonvocecenasss cececvans 436 94
Pile-drivers...i.ocemnvae... ceremesseusrennns come e treeene 2,412 13
Barges.......... Mt eecceermacrraree ttantrenaanssanmreannnnen 20 01
-‘Barge flats..... reeeane O, rvricetreneenoane cececrermrnean, 959 40
WAL ETY 70 17 Y < S 206 60
Quarters............ tesertecneanareron e ereccceeenrneseam—a 1,061 72

Bmall boats. ... coov o oo ieeveeeceeeniiaeeiviecaeeaann . 1,022 00
Tools and appliances ..cc cecvveemmviaaevaecnrvrcceennceerrne.. 1,179 82

7,940 04
Engineering and contingencies:

Engineering ....covvvmeriiiiiecci i e neee .. 1,025'13
General BXPense. ccovn o oen e e e aierr e et e eiraeenas 2,108 09
Telephone ......... crecmmsoncanes semeunecsconntcncenreor anvan 575 16
L5 0ER 1 411171 S 23 72
Instruments ................. e evs savasene smusonr cou e - 55 53
Contingencies.....oocue covvnnan.... $e vecocrmmnnccacce e e 325 04

—— 4,112 67

40,873 88

ARSENAL ISLAND,

A full account of the operations at this loeality may be found in Part I, and in the

accompanying report of Mr, C. D. Lamb, o

The expenditures which were charged to the special appropriation for i
the channel of the Mississippi River opposite Saint Louis, Mo., aggregated
distributed as shown in the accompanying statement.

lggu'ovi ng

194,07,

- STATEMENT OF EXPENb!TUREB AT ARSENAL ISLAND FOR THE FISCAL YEAR ENDING

. JUXNE 30, 1883,
Low-water proteetion:

B T SN $487 96
Pile8 oo i feesamiacamiecereonns 147 74
. 760 95
o 100 1L T N 220 14
ROPO voveveronnnnnnnnns Ceemesaireesenentonna i onansannnes 61 36
L O 20 75
BpikeB.coeerooenioainneiinna. R S 15 04
Steamer Humphroys.....cocuuaeeaeveneverctneenoacnsceannucan 23 10
Plle-Arivers .. c.ce it oo iretianiececeircesnae e . 46 08
Small boats.................. cest cemnras et saeeae e, 44 88
Tools and appliances ......cvenoriuiemimeieaeiieiiieineornenn 88 &6

$1,936 &6
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Medium stage protection:
L e Ty RS e — %
8tone. ........ SHED S EEE SR S AR st e sme 568 sessmebsses Byt OF
£3,867 62
Engineering and contingencies:
ENEIEBEIBE ccoece or cosciss sesnssnnne conpenssos sersns 3565 os apas 2 85
Generil eXPONBe. .. soes ssssns son sve sess s sn s as b5 shonss msannss 220 94
Telephonie .. ..cove e nee it iiiiiiieie e iece i casaccaneeanen 33 44
Oftice fUrnitiire oo .o e vve e it iiieiec e i e cee e rernneas 92
IOStEMINONTE - cco vo vme s e sans ovsee SoEeme 5 5o o558 55 FHEE ERo5 o 2 76
Contingencies..ceerceee e ieiniiiioececrconecrctaccorcconnes 128 68
389 69
6,194 07

2,
ARSENAL ISLAND.
REPORT OF MR. C. D. LAMB, ASSISTANT ENGINEER.

ARSENAL JsLAND, July 1, 1883,

MaJor: I have the honor to submit the following report of operations at Arsenal
* Island during the fiseal year ending June $30, 1883 ; .

The portion of this report referring to the work done during the fall of 1852 is the
substance of the report made by Mr. A. F. Freis, resident engineer, who was in local
charge at that time. .

»

» - L] » » »

The work done during the past year ia located, as shown on the accompanying trac-
ing, Plate I, by numbered stations 100 feet apart extending down-stream from the 0
sl;_ug:m! ;vh‘gh is at the intersection of the line of Cahokia Dam with the west bank
(1] 6 isiand.

Work was resumed at this place Auguat 16, 1882, when tho high water which caused
the snspenafon of operations June 30 had subsided to such & stage that work could be
carried on to adyantuage. The guide piles carried away by high water between Sta-
tions 54 -+ 50 and 69 -;- 10 were replaced, and the line was then extended from Station
63-- 33 to the foot of the high bauk at Station 6393, These piles were driven 16
feet apart as heretofore, and atsuch distances from the shore as would allow the inner
edge of the mattress to extend up to the plane of standard low water aftor being sunk,
Meanwhile a small force of men had, since the lattsr part of Julg, been engaged in
cutting brush upon the island and {nrin'ging it to the bank., This force began the
construction of a low-water mattiress August 25. A section 460 feet long was built
and placed to close a_gap between Stations 54450 and 594-10. The remainder of
the mattress biilt daring the half year was used to extend he low-water protection
from Station 63 - 33 to the lower end of the high bank et Station 68 4-93.

This mattress, 40 feet wide, was built, as during the previous season, inside the
line of guide p‘il'ea which supported its outeredge while its inner edge rested upon flats.
It was com of two layers of brush crossing each other at right angles and held
between grillage poles placed at intervals of 6 feet. -

‘The force was reduced September 14, and employed until the 25th in re-distributing
the stone placed Letween Stations 1 and 36 in the mean stage revetment during the
high water of the previoiis half year., , e m 5

A supply of stone having been secured, the construction of medium stage revet-
ment was begun at Station 38 4 90. This protection was carried to a height of 16
feet above standard low water to Station 42 4- 20, It was raised to 11§ feet above the

. samne plane from Station 42 4 20 to Station 561, but from that pointto Station 69 - 68 as
well as between Stations 36 4 40 and 38 4 90, it was left at 8 feet above standard low
A atet‘ﬁ » * . L C\ t ] *
~'The averige width of the revetment built during the year was 31.6 feet and cover-
ing a surface of 104,640 square’fcet. . . v

Nothing was done at this place during the last half year. The revetment could nof
be thoroughly inspected dring the sjiring on account of the prevailing high stage of

- river; but as fur as could be observed tlié work has not doteriorsted since constritction
althotigh the hank above the ‘medium stage revetment has been cut back for several

feet by the strong currents prevailing during high water.

The hurdle built between Stations 36 and 39 to fill out the bank to the proposed
shore-line is slowly accomplishing the desired result. Its outer end, however, has
been cut down by ice and drift, and its eficiency would be increased by repairs,
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The following statement slioirs the number of linear and square feet of matiress and
revetment built during the year; with the cost of the labor and materinl used in its

construction.

For low-water pretection:
To labor, constracting 1,003 linear feet, 40 feet wide, or

240,120 square feet of matdress ... .cooooeeeeonnne.... 8667 45
To labor, sinking mattress.......ccocvevmvevrennenan. .. G0 50
— §&27 95
To labor, driving piles...... oot cecnvneencnenneaan.an 101 &6
To pile timber, 65 sticks, 2,661 feet driven............... 147 74 -
To hrush, 285 €ordf. oo o uemee e aieaieeennaneeeenccnnanns 760 Y5
_To stone, 2414 cuble yards......covceeniiimiiiniriviaecaecae. 289 14
To rajpe, 785 POUNAs:.ccc. . cooerieervorennoncceriincnnnacnnnnns 6L 36
To wire, No,12, 30 pounds.... cocvereeceeciienerenacnccann.. 206 75
To spiken, 3T6 POUBAR ;oo com sus sws sm o5 ssicsrmsin smis s5ame mmms 15 04
To equipment, steaniecr Humphreys ......occceeen...... 28 10
To equipment, pile-drivers.......coceo..... Bl o snesis 46 08
To equipmont, 8Kift8....c.oovereeeiiiertaennnn.-.. 44 &3
To equipment, tools and appliances .................... 83 86

207 92

To labor, plucing 3,328 linear feet, or 104,540 sguare feet

revetment, for meanstageprotection ..o voeeeevneoei ... 1,007 55
To stone, 3,010.6 cubic yards, for mean stage protection.......... 2,800 07

ENGINEERING AND CONTINGENCIES.

T0 ONZINCOTIIE sov0 ccvs s o0m v son ssmome srsmss vo 5 55 somsins o5 memis N8
To contingeneies .........coccverrremmmernriivieiieeivececnns 128 10
T FONOTRL EXPERBO. .. ccons . vvs scvs sovves soms cmmmss buss mmpsbors 216 05
TOMIEVBYN cccccoroone sorrrsasns snns cmss mmevimmmeposnsnennssmns 63
To telephone.....cccecevnveen.... L P P 33 44
To photography ...c..ceeeeroomaenoieecieeitaiiaaeeaneecnn. H 8y
.Tooffice furniture.... .ccoeevuenn e riionimeercereennnn. 92
To instruments.... ... L e s w e SRR S S S SE S SRS 276

32,276 71

3, 807 62

389 69

6,535 92

The revetmeint was uninjured by the high waterof June, and while n 1mrtio;| of the.
west bank of the island was cut away, a deposit 6 feet thick in places was made on
its surface, and the high bank at its foot was extended forseveral hundred feet bolow

the protection. .
’ Very respectfully, your obedient servant,
C. D, Laws,

Assistunt Engineer,

Maj. O. H, EnxsT, ’
Corps of Fnginecrs, U, S. A.

g,
HORSETAIL BAR,

REPORT OF MR. E. D, LIBBY, ASSISTANT ENGINEER,

» HoRSETAIL BaR, July 5, 1833,
Sik: [ have the hoinor to submit the following report of the operations for improve-
ment of the Mississippi River at Horsetail Bar for the fiscal year ending June 30, 1883,
From the beginning of the fiseal year until theclose of the season in December, 1882,
the work consisted entirely of rep~"~s upon the primary hurdle, and upon secondary

hurdles Nos, 18, 23, 97, and 30,

Operations in the fisld during the second half of the year were confined to the con-
struction of a hurdle across the chute east of CarrolPs Island, and near the head of

the island. Two divisions are thus naturally made of the year's work.

The dotatled account of field-work at the different localities will he given in the fol-

lowing order, viz:

=
1. Repaira.—1. Primary hurdle; 2. Secondary hurdles Nos. 18, 23, 27, and 30,

1I. Construction.—Primary hurdle—Carroll’s Island.
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I.—REPAIRS.
PriMARY HURDLE.

Pile-driring.—On account of high water, work on this line could not be resumed
until July 22, Upon this dute the placidg of plles was commenced by pile-driver No.
6: this was reinforced by No. 15 on August 1, and on October 17 by No. 3. With the
exception of several interruptions in the work of No. 6, these drivers remained on
the l‘ne nntiisNovember 23. The total number of days on which they were thus en-

aged was 145,
o for the most part the piles driven were in a space of about 1,300 feet, beginning at
a point 400 fest above secondary hurdle No. 23. (Ses tracing a-b on primary hurdle.)
A few piles were driven to repair breaks between secondaries 21 and 22, also between
25 and 2’li. 'lt.l-lg;'emnlnder were placed at the end of the line, near secondary No. 30.
See tracin A .
X Watll‘ug.g—Wattlin upon the primary line occnﬂod a period of twenty-five da'g,
or from September 2%0 September 8 on the breaks between secondaries 25 and 27,
from October 5 to October 23 between secondary 28 and the end of the line. At the
former locality 230 linear feet, average width 14 feet (3,220 square feet), was placed,
?nd at the latter locality 1,336 linear feet, averaging 8 foet in width, or 10,640 square
eet. i :

Placing gates.—Commencing on August7, was completed on'September 19. During
this interval repairs of the gates were made from secondary No. 18 to secondary No.
21, while below 21 the work was continuous nearly to secondary hurdle 25. The
gates construoted on the Missouri shore were loaded on barges, which were towed to
the points where repairs were needed. From the barges they were raised and laanched
into position by & emall force of men. In some cases difficulty was experienced in
forcing them down and holding them against the piles as the current set obliquely
ontward from the line, Owing to this circumstance it became necessary to fusten the

ates to the piles. This was done, chiefly, by spiking—in some instances by lashin
eading to the main row, When the water fell suliciently to permit, they were again
spiked to the piles at the water's edge.

The form of these gates and the manner of constructipg them has been given in &
former report. (See Plate V and text, annual report of assistant engineer A. F. Freis,
for fiscal year ending June 30, 1882.) .

Matiress.—A foundation mattress 760 feet long and 60 feet wide (37,600 square feet)
for repairing breaks hetween secondaries 22 and 24 was fabricated and sunk on August
7to September 2; 30 feet of this mattress extended beyond the mauin row of piles.
Another foundation mattress 1,305 feet long and25 feet wide 531,625 square feet) was
fabricated between September 11 and October 5. This was plaeed from sscondary 28
. to the end of the line.

SecoxpaRy HURDLE No. 18,

Pile-driving.—Owing to the high stage of water at the openingof thefiscal year, and
the consequent overfiow of all the hurdle lines below No, 18, work conld be prosecuted
upon this line only. , - T ,

A ningle pile-driver was engaged until July 8, also on July 12 and 13, in closing a
breal?tﬁgt existed in the line at a distance of about 300 feet from the hﬁnois shore
(ef of tracing). Longer piles being regx‘x)ired- than were at hand, it was necessary to
tow many that were used at this place from Arsenal Island. On July 4 a break was
made in the line about 800 feet from the Illinois shore (g-A of tracing). This break
was caused bya wreck which struck the hiirdle, makin ‘a,g"azgm'fnt in length.
Repairs at this point were commenced on July'18, and on July 22 the placing of piles
to close the break was completed, Two pile-drivers were employed for this work, one
of which was received July 18 from Arsenal Island. A single driver continned work
on this line until. August 1. It was employed in driving piles to replace those that
had been forced from the main line and brace row.

Matiréss.—Ono hundred and fourlinear feet of mattress for break e-f was fabricated
and sunk on July 14 to July 19. Between July 22 and August 4, a foundation mat-
tress 310 feet in length was constructed and sunk in the gap g-A. This completed the
foundation mattress for the entire line.

Gates.~Placing of gates closely followed the completion of the mattress and om
Aungust 12 all of them were in position, Flats were used for this work instead of
b Lgeu as on the primary line.

racing.—Additional bracing for a distance of 490 feet was placed upon this line.

8ecoxDaARY HUrRDLE No. 23.

Pile-driving.—From September 4 until the 17th; two pile-drivers were employed in
placing the piles necessary for the repairs of this hurdle line; i-k and m of the
tracing represents the localities at which the piles were driven.
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Fattling and mailress.—Wattling for hurdle 23 was commenced on September 5, and
was completed on Qctober 1. The mattress, 150 feet in length, was fabricated and
sunk on the 7th and 8th of October.

Bracing required seventeen days, or from October 1 to October 18, On completing
this division of the work, repairs on secoudary 23 were done.

SecoxparRY HURDLE No. 27.

Pile-driving.—Two pile-drivers were engaged in driving piles on No. 27 from Sep-
tember 17 until October 11, After tho latter date one driver was used in placing
b{-;:ies at other points and the second driver was retained on this line until its com-

etion, ,

o Matlress and waliling,.—From October 11 until November 20, a force was employed in
placini; the wattling for line 27; this time includes, however, a period of eight days
on which the foundation mattress, 282 feet in lengtfx, was fabricated and sunk.

Curtains to be placed between the bar and shore were constructed on October 4 to
11. In this time 375 linear feet, average hoight 30 feet, were made. ’

These eurtains, baving been constructed on the bar above the line, were floated
down to the burdle and were then raised into position by a pile-driver.

In rome cases it was found impossible, on account of obstructions consisting of por-
tions of old work, to force the wattlh:lg to the bottom. To close the space between
the bottom of the wattling and the bed of the river narrow curtains were employed.
These were placed on November 20 to 23. This work put the line in complete repair.

SeEcoNDARY HURDLE No. 30.

DPile-driving on secondary hurdle No, 30 was begun on November 23, and continued
until the close of the season, at which time all the piles necessary for closing the line
had been driven. On the tracing n-o represents this work at the east end of the line
and p-¢ at the west end. ! _

Matitress and waltling.—One hundred and twenty linear fest of foundation mat-
tresa was fabricated and sunk, and 1,760 linear feet of wattling was placed,

For the completion of this hurdle 395 linear feet of wattling must be placed, and
250 linear feet of foundation mattress must be fabricated and sunk, -

Active work was suspended on December 6, and a portion of the force was dis-
charged. OnDecember 14 the remaining men were paid and discharged, their services
between the 6th and 14th kaving been employed in collecting and securing the prop-
erty for winter. The pile-drivers and other floating engineer property, except ski
and yawls, were placed in winter harbor at Twin Hollows.

No work was done on the west side during the fiscal year. The condition of the
hurdles at that location upe the close of the season was food, excepting the primary
ii.n%; Tltxis, between second..ry hurdles Nos. 2 and 8, recelved some injury during the

igh water. :
examination in Decembher of the work upon the east side showed that the con-
struction work placed in the primary line hetween secondaries 27 and 29 during the
season of 1881 has been‘badly injured by running ice.

From the nature of the work, progress upon the repairs of the several hurdles has
been somewhat slow, Before new work conld be placed in the breaks drift was to he
pulled, and oftentimes broken and leaning piles as well. In many cases it wasimpos-
sible to remove all obstructions, and thus additional hindrances were to be overcome
in placing the new work, , .

n a locality so thickly studded by sand-bars as this, the moving of plant and mate-
rial from one point to another forms a larqe item in the work,

Nearly all the material expended in repairing the secondary hurdles had to be towed
by amall boats from a distance. -

From September 4 to November 4, about half an hour was lost each day in crossing
the river for dinner. At the latter date arrangements were made to send this meal to
the workmen, e

During the second half of the fiscal year it has been impossible to obtain accurate
information regarding the condition of these works, owing to the fact that the river
has remained at an unusually high stage. From what could be learned when the water
was at its lowest it is ovident that the primary line was considerably injared by the
floating ice, and secondaries 27 and 30 as well, although in a less degree than the pri-

mary. .

.‘&ttthe close of the-fiscal year ths river was running high over all the works st this
poing, ; .

The soundings given on the tracing were taken on June 25, 26, and 27.

It was impracticable to determine new shore lines, as the river covered a large por-
tion of the land east of the bluff. Carroll’s Island was also almost entirel‘y submerged.

'l‘hb::?lcif shows the condition of this portion of the year's work as it was on De-
cem " :
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1I.—CONSTRUCTION.

Prisary HURDLE —CARROLL'S ISLAND.

In accordance with instructions contained in your letter of March 14,1883, a hurdle
was commenced, on the opening of the working season in 1833, across the chute east of
Carroll’s Island near the head of the island, and operations were continaed at this lo-
cality until the river reached such a high stage as to prevent further work of con-
struction, v - : :

A small force was put in the field on March 20, but the equipmerit of qaarters, the
transportation of engineer property from the shors quarters on the west side, and the
preliminary work incidental {o the location of a new work prevented the commence-
ment of active operations on the hurdle before March 26, -~ :

As represented on the t-racinﬁ by A, B, this line extends from the head of Carroll’s
Island obliqitely toward the Illinols sliore, which it nieets ut & point about 1,600 feet
below Dike 5. The length of the line A-B is 2,460 feet. The form of hurdle adopted
consists of three rows of piles—drift, hardle, and brace rows—foundation mattress
and watﬂin¥ of brush, diagonal bracing from foot of brace piles to hurdle row and
from foot ¢ hilrdl'e!p{les to drift row, longitudinnl stringers the entire length of
drift and hurdle rows; and cross stringess from drift to brace piles. With the excep-
tion of the diagonal bracing between -hurdle and drift piles the form of construction
is similar to that heretofore employed. _ =

Pile-driving was commenced in the last week of Marcl by drivers Nos. 11, 16, and
17. Number 11 was transferred to Chesley Island on-April 19; the others continued
orerutions till the work closed for the ‘“June rise.” The small channel west of a bar,
about 650 feet wide at the 20-foot stage of the. river, was first closed, after which the
drivers were placed on the eastern end of the line, They succeeded in drivin'g piles
to the Illinoia shore, and also over the bar, before the water became too high for far-
ther work, = e .

Mattress construction képt pace with the Eile’-driving, and at the close of operations
the muttress had been coustruected and sunk for the entire line, with the exception of
ahout 100 feet near the Illinois shore. The foundation mattress has an average width
of 46 feet, and extends from 6 to 8 feet beyond the drift row up-stream.

The wattling is continuous for a distance of 1,625 feet from the island, and is carried
to the stage of theriver 16 feet above standard low water. Eight hundred and twenty-
five linear feet of wattling is needed to complete this part of the work on the line,
Bracing and pt—ringin%‘were carried on at somewhat irregular intervals as small forces
conld he spared from the mattress and wattlin tgangs. ross stringers are required for
a distance of 450 feet in order to complete eet of the line. Braces were hung and
not bolted for some distance beyond this point; 1,875 linear feet of stringers were
placed on the drift row. v

The rise in the river on the last of May caused a cutting away of the istand at and
below the intersection of the hirdle line with the shore, To aid in protectinlg the
island and in securing a better shore connection for the hurdle a mattress, similar in
construction to a protection mattress, was commenced on June 11, at a point about
200 feet above thie head of the island. This was continned until the high and rapidly
risini; river terminated the work of construction for the year. The mattress was 145
feet Jong and 51 feet wide. o )

The long-continued and extremely high water has interfered very much with the
prosecution of the work at this locality. On Bay 22 the force was reduced to watch-
wen only. Instructions were received on June 4 to resume operations, This was done,
bhut a heavy rise of the river soon set in, and the force was again discharged on June
18. The flest was moved to more secure quarters on the west shore about half a mile
above Jefferson Barraocks, ]

Violent winds on many days have made the work slow aud difficult, aud on several
it was necessary to suspend operations entirely. ~

Berious delays have been caused by the failure of the contractor to deliver piles in
sufticient uum{;envand of suitable lengths. Delays from this source have affected all
portions of the work, 3

Appended to and forming a part of this report are tables showing the progress of
work during the year and giving the amount of material expended thereon.

I have been ably assisted in tEo prosecution of ths work by Messrs. C. P. Mitchell
and 8. B. Cady.

Yery respectfully, your obedient servant,
E. D. LisBY,
Assistant Engineer,
Maj, O. H, ERNSsT,
Corps of Engineers, U. S, A.
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Tabular statement skowing the amount of work accomplished during first Ralf of fiscal

year 1883,
o o : 1 '
i Piles for | Piles {Mattreas ! Curtains , Wattling. Gatea
Location. i bracing. jdriven.! placed. | placed. { placed. | placed. Totals.
= i
i i 5 5 :
i No. No. Linft. ; Iin. ft. | Lin. M. { Lin.ft.} Lin. ft. o S, -
Primary lin®.....c......... I 286 | “2m 2,055 {...... ﬂ Lm0} 2,512] 5 s&;',"”
Seoondary line, No. 18...... 120 140 L) T P s 240! 10,008
8econdary line, No. 23...... ’ i} 150 150 |.......... L0 Y. .ocvses 1,310'¢ 16,05
8econdary line, No.27...... $ 159 292 382 765 1,290 foeecniis 1,650 | 36,200
Secondary line, No.30.... .. i 103 n 1200... ...... 1,760 §......_. 1,760 | 28,160
Total primary line......... } 288 271| 2,055 .......... 16001 2,512| 5772] 50,198
Total secondary line:...... { 551 853 1,068 763 4,140 656 | 6,760 | 00,418
Totals ...cceveenen-.. i 87| 1,124 ; 3,121 : 7651 6,700 | 3,068 | 11,532 | 149, 614

Tabular statement showing the amount of work accomplished during second half of fiscal

year 1883,
Total.
Description. g ? e & Total.
Li
AEAEIE RS

4.

TWIN HOLLOWS, WEST BANK.

REPORT OF MRB. WILLIAM 8. MITCHELL, ASSISTANT ENGINEER,

TwiN HoLLows, WesT BaNk, July 7, 1883,

MAJ0R: I have the honor to submit the following report of operations for the im-
provement of the Missiseippi River at Twin Hollows, west bank, for the fiscal year
ending June 30, 1883, -~ .

On the accompaiying tracing is shown in black the work which was standing when
the high water which prevailed at the beginning of the year had passed, and the con-
dition of these works was as follows: .

PRIMARY HURDLB,

‘The crib which Lad been sank next the Missouri shore was in good condition and
only required wattling to thoroughly complete it. This, however, ¢could not be done
at once on account of the drift which had accumnulated in front of it. Between this
orib and the nm)er end of the pilin% (Station 6--20) there existed a gap with deep
water, to fill which a crib similar to the first was in process of construcfion. For 150
feet; SSta‘.tinn 6120 to Station 74-70) the hurdle had been completely broken down,
and from that point to secondary hurdle No. 1 the wattling and bracing were both
in need of repair. . ’

From secondary hurdle No. 1 to a_point 500 feet below No. 2 (Station 55) and two
small pieces of the line 400 feet and 500 feet long, and lying, respectively, between
line‘:i ioc. 2 and 3, and immediately above No. 4, the hurdle was complete and in good
condition. - .

The piling which had been extended 400 feet below No. 4 was also unharmed,.
although it was in several places so overlaid with drift as to render further work at
those points impossible, _

The mattress which had been sunk over the piling was intaet, altho h, of course,
it could not be seen. Had scour occurred under any portion of it, the p'ilgng, or rather
a gap in the piling, would have shown it.
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SECONDARY HURDLES.

All that remained in No, 1 was abont 160 feet of braced piling next to the primary
line, The rest had been carried out by drift. There was in process of construction
n erib 203 feet X 30 feet X 30 feet, for the west end of this hurdle. .

In line No. 2 there remained siext to the primary hurdle 550 feet of piling unwattled,
and in front of which there was an immense aceumulation of drift.

In hurdles Nos. 3 and 4 no damage was sustained. In each instance the hurdle was
complete and intact as far as it had been extended.

The high water which prevailed during June continued with a steady rise until
July 5, when a maximum height (26.35 feet above standard low water) was reached.
It then began falling and continued to recede until 4.4 feet was reached October 12,
when it again rose slowly and stood during the remainder of the season at about 7
feet, .

The weather and stage of river during the fall season was very favorable to the
prosecution of the works, the only drawback being the ];lrevulbnce of malarial fevers
among the men, due to the previous long-continued ljli water. Such preventative
medicines as were administered and the precaution of kecping the quarters dry and
warm in the mornings and evenings had a very beneficial effect, ,
- Althongh one hundred men were employed during July in the constriiotion of the
cribs already referred to, active operations were not resumed until August, during
which month the force was gradnally increased, reaching three hundred men’ Soptem-
ber 1, when it was reduced on'account of the transfer of some of the quarter boats to
other works to about two hundred men, at which number it remained until Novem-
ber. From that time until the close of the season the force averaged only one hundred
and forty men. This was in large measure due to migration of the Iaborers, large
numbers of whom went sonth on the approach of winter,

The effective working force at the West Bank was still further reduced during the
last six weeks of the season by a small force of men who wero engaged in making re-
pairs to and extending the hurdle at Pulltight.

The work done during the past year is shown on the tracing in red, and is also
given in detail in the accompanying tables.

g l’ll'he zero or initial points of the hurdles, referred (o in these tables, are assumed as
ollows: 5

For the primary hurdle, a point on the line of the burdle 3,000 feet above its point
of junction with secondary hurdle No. 1. )

For the secondary hurdles, their points of junction with the primary line. Conse-
quently, for lines Nos, 1, 2, 3, 4, and 5, the initial points correspond to the stations
referred to in the tables as stations 30, 50, 70, 90, and 110, respectively.

There are also given tables showing the total’ amounts of work done in the various
classes of construction and the amounts of material expended.

5455—E 83——17
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Table showing total amount of work done during fiscal year 1882-'83,

Description. Primary hurdle. Secondary burdie. Total.
Linear feet. Linoar feet. Linear fosl.
PIIDG..cceerereecrerenceec 20005, eereemiansoannns 3,800, ...ccrmeccacnacnnnseeesenens 5,505
Mattreas ... .cccocioiainiins 4,075 double width....{ 3,353 slngle.ccccceenvernrecvonncnns 11, 503
Wattling..cqxc covavsoonnsas , b4 | A — 4,495 X 13, . 00ccericoccans SRR o 8,355 X
b WOrk.eeceeeconononnens 250 large orib ....... 508 shore oribe, 1,133 Jarge oribs.] 1,880
Protection mattreases ...... 451 feet on wire and | 1, 025 on brush stringers........... 1,476
Table showing quantities of material expended during fiscal year 1382-'33,
Primary hurdle. | Secondary hurdles i -
_— Protection Total
Matorial. ! mattress. ' expended.
i Hurdle, ' Crib. | Hurdles. | Cribs. :
. ' —o 2
Bolts: ) |
Drift.............. pumber..: 653 .......... 313 . S R 1, 874
EFO jusorirensosoonss do..... 112 | 180 |........... M Jeeeeennnn..! 730
T T LT N ———— - 108 N foissciciovenel 258
BOrewW ...ovveenencane- do....r 196 | 202 411 1,030 15 1,854
Brush........ ..cords..! 1,423.22 ........... 1,224.58 73 993. 17 8,713.97
Cleviges ........ number..! 23§ , 82 115 408 seenEees 837
Iﬁu;?ber, pioe. ......feot, BM..\.cc.oovneni]onnnenen.. Loceccena. 64,000 |............. { 64,000
afls: i ]
) pounds.. ........... . (R, - s dinalsassvanasmens | g5
10d...coenvrennannnns 8000 nensvnsmas | N—— i 160 30 180
1 S do....! 100 x .......... f 124 301 300 i 1,426
;’ile timber.....c.ccceee... fect..i 39,950 | 3,914 i 45,324 28, 309 1,857 ¢ 119,354
0po: i ! |
pﬁldn ............... pounds... 49 .......... (4 QU TS, A 219
Sisal, §dneh ......... do.. B eessecses 82 Toasmsasness bossosemmees 63
Sisal, §-dnch.......... do....; 152 56 26 322 50 606
§ ".Sisal, doelt.......... de.... 580 108 350 744 72 1,91¢
HEes: .

’ 6-foch...... A — pounds.. 750 150 080 784 ' 800 3, 264
B0 N, cuusssissnsinod do....i 900 feeeeue.... 1,035 692 ! 400 2827
10nech................ [T IR — 243 1,924 Yssesveneseds 2,167

Slows.............. cubic ylrda..i 1, 6317. 67 499. 45 814.75 842.98 | 453. 86 3,648. 61
&'?slwm .............. pumber..; 125 ] 300 110 1,338 leceeaeiinive. 1,871

'ite: i !

B, 0 scscnccnsonsed pounds.............. [ I— s 20 | 3,5 4,210

NOi 12 i ssseminsas do....! 1,300 jeeer.on.... 1,200 W Vcecoosesnans 2,600

U\ [T 7 D ——— 80.:..] 2826  Licoisocnes 7 "I FR— I 700 6,619
* On quarters, . T

PRIMARY HURDLE,

The orib-which was i
July.
sections were placed July

and Aug

jirocess of construction for this lilirdle was completed during
It was 250 feot, long, but for convenienco in sinking it was cut in two, The
ust 2, on the line of the prolongation of the erib,

which was sunk in June, and with it formed a barrier across the gap which had ex-
isted at the head of the works since their incoptioii, The onter end of the east sec-
tion of crib-work protruded beyond the line of the hutdie about 25 feot,
Immiediately after the sinking the )iiles weie redriven from the east end of the crib-
work down-stream 160 feet to the main line and a mattress was sink over them, I'hey
wero then braced and wattled, and the whole line between this point and the angle
(1,850 feot) was repaired. A few of the piles were straightoned and some required
redriving,  About one-third of the braces were resst, and fully one-half of the line was

rewattled.

On Augiiat 7' s small break was discovéred in the line about 100 feet below second-
ary hurdle No, 3. Being in the pocket or angle between the primary line and the

bar on the outside,

'a considerable stream of water was forced rapidly through it and

snon widenéd the hreach to 300 fest, scouring the bottom in the immediate vicinity

front a depth of 4 feet to a depth of 12 feet.

The piles were immediately redriven, a a

inglo-width mattress was sunk over th

o

and curtains of hrush woven on wire weré dropped in front of them in the place o

wattling, when the piles were at once carried out., The line was again restored, and
an outside line was driven 20 feet in front of it and carving back to meet the main
line on either side of the gap. A double-width mattress was made and sunk and hoth
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lines of piles were wattled, the wattling in the original line being carried on each
side to the 20-foot contour on the bars. Twice since then evidences of scour have
been discovered uiider theé mattress at the shore ends. Each time the mattress was
cut to fit acourately to the bottom and was heavily weighted with stone, and the
danger was removed. e ,

Below hurdle No, 3, and above No. 4, two sectionsof double-width mattress were built
in place on the bar. These sections are rcsrectivelv 260 feet and 300 feet in length,
and are separated by a space of 200 feet, in which drift had collected so heavily among
the piles as to render its removal inipossible, ,

Below hurdle No. 4 two other sections of this mattress were built on the bar. The
first was 450 feet long, and extonded from No. 4 to the end of the piling driven pre-
vious to July 1, which piling was also wattled. The other section was about 500 feef
long; and extendéd that distance up-stream from the lowor water edge of the bar. No
piling has as yet been driven over this portion of the line, ‘

In the 500-foot space betyween these two mattresses the bar is abont 20 feet above
extreme low water, and liere it was decided to mako a plag_it;ttiou of willows,

For'tlifs'riii‘pose six trenches were dug 2 feet apart on the lineof the hurdle. They
were each 1} feet deep, and 500 feet long, and in them freshly cut willow shoots were
huried, leaving exposed only the leafy tops. Tho plantation was made in the latter
part of September, and although the bar, which was composed of pure sand, was wet
ati%luzt{ %me, it soon dried ont under the hot sun, and the willows, for want of a moist
soil, died. )

From the lowei edie of this bar a coniplete scctioii of the primary line was extendead
to a point 1,260 feet below secondary hurdle No. 5 (Station 122 4 50), This poiiit was
roached during the latter part of Novemlior. An attempt was then made te piish'the
line down-streain another 200 feet, in order that the contracted channel might induce
a mors active scour in the bar below. It was found impracticable, however, to do
this, as the rapid ourrent which ocrossed the line nt this point forced out the plles
befors a matiress conld be conatructed and sunk over them. A short section of mat-
tress was placed, however, without piles across the end of the completod hurdle to
prevent scour from the lower aide, and the line was left for the winter.

At the close of the season the primary line was complete so far as it had heen begun
with the exception of 1,000 feet from the upper end of the willow plantation to the
lower edge of the bar,

S8ECONDARY HURDLES,

No. 1.—The crib which was constructed for this hurdle was completed and sink at
the west end of the line July 21, and the hurdle itself was entirely completed from
21:5 orib to the portion of the line left standing by the high water, a distance of 570

t. . . _

No, 2.—On Augnst 19, a crib 206 feet long was placed at the west end of the hurdle,
While swinging into position the east end grounded on a bar which had formed dur-
ing the time of its conitruction and remained in that position, about20 feet up-stream
from the line of the hurdle. . The small gap thus formed between the orib and the
hurdle was closed by driving plles across it. The 270 feet of the line between the east
end of the crib and the portion of the line already in was entirely completed.

No, 3.—In this hurdle 410 feet was built at the west end of the line and 50 feet addi-
tional was wattled. Owing to a deposit of sand extending to the bank, piles wereo
drivioln dto the water's edge on the Missouri shore and the construction of a crib was
avoided. .

No. 4.—For the shore end of this hurdle a crib 150 feet long was constructed and
sunk Sextomber 29. In addition the completed line was extended 300 feet farther
west, gap 80 feet wide was™thus left Letween the erib and the hurdle through
which material was taken to the works above this lifie.

No, 5,—A crib 144 feet Joug was constructed and sunk October 27 at the west end of
this line, and 1,340 feet of the hurdle extending froui the primaryline towards the Mis-
souri shore was completed. A gap similar to that in No. 4, and for the same reasons,
was left in this hurdle Letween the completed section and the crib, _

At the time the oriba for these last two hurdles weare sunk there was practioslly no
current crossing the lines. This permitted wattling the fronts of these structures pre-
vious to sinking. The fronta of all the others were wattled after they were placed.

In addition to the large cribs, there were built in place on the shore short orib
structures averaging 85 feet in length at the extreme west ends of secondary hurdles
Nos. 1, 2, 3, and 4; and extending these hurdles from the water’s edge to t?e 20-foot
contotir on the bank. The fronts of all these structures were wattled.

At the close of the season the first three secondary hurdles were complete, and in
the other two it only remained to close the gaps mentioned and to construct a shore
orib for No. 6. - .

In the counstruction of the hurdles the ordinary methods of work, with the modifi-
cations which had proved successful during the previous_year, were used, and no
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especial difficulty was encountered. In each case the pi'ing was pushed as fir towards
the shore as the depths of sand on the bottom would warrant, in order that the build-
ing of cribs might be reduced to u minimum, this form of construction having proved
much slower and more expensive than that of the ordinary hurdle,

PROTECTION MATTRESS.

When the water had reached a low stage it was seen that a narrow strip of sand
extended on the outside of the primiiry litie from the nn‘igle above hurdle No. 1 to No, 3,
This beach widened gradually to 125 feet at its lowerend. From the water it ascended
with a tolerably regular slope to the piling, where at & number of points it reached
the 20-foot: level. %‘he slope towards the channel was much mors gentle, forming in
front of the training-wall a wide shoal. , , _ Sy

During the low water, between September 1 and October 15, the river, in adjusting
itself to the new rogimen effected by the works between the River dvs Peres and Jim
Smith’s Landing, attempted to straigliten out and form a new channel midway between
the primary hurdle und the Illinois shore. In so doing thisslioal was Fudually deep-
ened, and the sand beach was eaten away to the piles for a distance of 1,000 feet, to a
point one-third way between secondary hurdles Nos. 1 and 2, an erosion which con-
tinued slowly duriiag the réniainder of the season. In order to protect the piles from
this scour, it was decided to treat the primary line as a new bank of the river and to
revet it with a broad-low-water mattress,

A ways-barge and quarter-boat for the accommecdation of lahorers wero placed in
osition at the head of the works October 22, and the construction of a mattress was
egnn, The first section of miuttress wus 316 feot long by 104 feet wide and extended .

from the shore to the outer end of the crib-work. It was woven on pairs of wires
(No. 9) placed 6 feet apart, The brush was placed hetween tho wires of each pair
nlnd the wires were then tightened by hand and twisted with a full turn to fasten
them.

For 200 feet from shore it was sunk withoiit difficulty, but from that point it went
down so rapidly with the ciirrent that stone ceiild not be distribnted over it fast or
evenly enough to prevent its hagging and folding up.

Another mattress, 135 by 104 feet, was constructed in the same mainer and sunk
over this outer portion to repair the damnge done to the first. This mattress also
proved so flexible and difficult to handle that it was decided to return to the ordinary
meothod of wenving tlio mattress on stringers made of poles.. The barges were then
placed in position around the end of the cribs and a contimioiis mattress, hegun No-
vember 11, was constructed and sunk, reaching o point 1,025 feet below the upper end
of the primary line, , , L ‘ )

At firat the progress made was vory slow; but as the men hecame accustomed to the
work the rate rapidly increased. Within a fortnight it rose from 25 feet to 70 feet
per day, and on one day in December 102 feet were constructed, At first a row of
guide p‘lus for this mattress was driven 10 feet oufside of the hurdle, the piles being
spaced 20 feet apart. This was afterwards discontinued, the hurdie itself serving the
purpose, ’

On December 6 heavy ice began running- i1 the river and an end was put to the
season's work, The barges, quarter-boats, pili Irivers, &c., were placed in winter
barbor behind the primary liurdle and the bar - 1 below hurdle No. 4.

Table showing amounts of work done from July 1 to December 6, 1882,

Description. Primary hurdle. ' Secondary hurdle. Total.

Linear feet. Linear feel. Linear feet.

Piling , 005. 910. )

Mattress .,... 4, 076 double width. | 2,910 single width. | 11,060 single.

Wattling 3,800x13. 3,060 x 13, , 820 x 13,

341 shore cribs.
Crib-work 250 large crib. 703 large oribs. 1,204,
Protection mattreas 451 on wire and l.oooooiiiiiiiannn... 1,476 x 104.
17026 on stringers.

. Waork was not restmed untﬂ March 1, when a pile-driver was placed at work dredg-

ing for piles in sunken rafts, and a small force of men began the construction of cribs

{gr‘ secoirdary hurdies Nos. 4 and 5, to repair the damage done by the ice and flood of
ebhriiary.

The ice which broke up and passed down the river with this rise was excejitionally
heavy, and did considerable damage to the hurdles, Theexactextentof the damage
:la:ut'ht?rdly be told, as it has beea Impossible to get a good view of the hurdles since

at time.

From March until the middle of May the water has nover been more than a few feet
below the 20-foot level, thus exposing ouly the tops of the hurdles ; and from that
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time until June 25 it rose steadily, reachinﬁ, on the latter date, an elevation 28 feet
sbove standard low water. On June 30 it had again retired to 26 feot.

The condition of the works, however, as determined by observation and sounding,
was as follows: = _ )

In the primary hurille, from the middle of the erib-work at the head of the line
to Station 7, the hurdle was submerged and probably much broken. It is not gone,
howover, as a distinet break in the water shows that the obstruction is still in
place. In the next 1,400 feet of the line a number of swall gaps appeared, itone of
which were at all serious. From this peint to Station 28 the hurdle has hoon bent
over by theice, very fow piles showing above the surtuco of the water, From second-
ary hurdle No. 1 to a point 450 feet Lelow hurdle No. 6 (Station 11.4+4-50) the line is
intact. Below this two breaksoceur, one 150 feet wide, extending to Station 116, and
the other from Station 117425 to the end of the line. From the latter the hurdle
was entirely gonio,

In secondary hurdle No. 1 a small gap, about 75 fee$ in width, appeared at the east
end of' the crib. ,

From hurdle No, 2, tho shore crih had been carvied away. This was also the caso
in '{Xg_i:_!, “:)unl in the Iatter line an additional gap appeared between Statious 7440
an( 30, . )

The cribs which were sitnk in lines Nos. 4 and 5 during the low water in the fall,
having received no doposit over their floors, were not able to withstand the weight
of ice which tho rise in the river brought against their tops, and they were rolled
o]:'er and pushed down stream several hundred feet in each instance und in to the
shore, - ;

Thie oribs whjoh were begum, to replace those destroyed were completed durin
Marah, their fronts were wattled and thoy were sink in-place, one April 2, in second-
ary hurdle No. 4, and the other April 7, in secondary hurdle No, 5, A second crib for
hurdle No. 4 to staiid in the gap at the east end of tho crib already pluced was begun
and coniipléted in April, and an attenpt was made to sink it May 3; wheii; after get-
ting it into position and nearly to the bottom, several anchor lines broke and let orie end
of the crib swing through the gap in wliich it was to stand, After a fortnight’s labor
the erib was raised and strapped up to the barges and towed above the gap, and an op-
portunity was awaited to make a second attempt at sinking it, but on account of
strong ciurrents and high water which prevailed, no such attempt was made up to the
end of the year,, L ,

In addition, for secondary hurdls No. 4, a shore erib 60 feet long was constructed.

A shore crib 105 feet long was constructed for secondary hurdle No, 3, and was sunk
April 21, ou-which day the repair of the other break in the same line was begun. In
this work, the piling was entiroly replaced and the linealmost braced, when s sudden
rise in the river, bringing with it great quantities of drift against this new work,
forced it out and, at the same time, sconred the hottom until the water on the line of
the hurdle reached n depth of 40 feet,

As it was impracticable to drive piles in such depthsof water with a strong current,
a new line was begun east of the break, and running up stream to s point 150 feet
above the gap and thenee back to the line, meeting the hurdle west of the gap. This
line was chosen on account of the depths of water over the greater portion of it hav-
in’g\ been fournd not to exceed 20 feet,

row of drift piles was added to the line, which was entirely completed, with the
exception of wat-tliiiF’,"tb within 100 feet of its proposed point of junction with the old
work on tlie west side of the gap, whesf instructions were received (June 13) to close
work until after the high water had passed. -~

The equipment having -been secured, the laliorers were discharged, only suflicient
force Leihg retained to tend to the idle plant and keep the crib for hurdle No. 4 free
from drift, and fo load several rafts of piles which were on hand on barges,

In the prosecution of these works great annovance has heen caused by t{:e high water
and the drift, which has run in Jarge quaritities. Especially has this Intter been folt
in the care of the crib for hurdle No. 4 and in the repair of No. 3, where, at a number
of times, the whole force has been engaged for a day and more at a time in clearing
the line so that the work could he sarried on. At present such a wass of drift has
accuiwlated in front of the new work in this line that it never will be possible to
wattle it. ‘ . .

During the senson the force of men employed at any one time has never exceeded
seventy-live, and it has averaged about fifty.

In closiu{;, I desire to express my thanks to Mr. J, L, Dufly, assistant engincer, for
his valuable assistance in the prosecution of the work, and also to Mr, 8, B, Cudy,
ausistant engineer, who was connected with the work during the first half of the year.

Very respectfully, your ohedient servant,
Wy, S. MrrcHgLr,
Resident Engineer.
Maj, O. 1. ERrnsT,
Corps of Engincers, U, S. 4.
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5.
TWIN HOLLOWS, EAST BANK.

REPORT OF MR. JOHN O. HOLMAN, ASSISTANT ENGINEER.

SaNt Lous, Mo., July 17, 1883,

Sir: Thave the honor to submit the followin regort of the operations for the pro~
tection of the bank at Twin Hollows, east side, for the fiscal year ending June 30, 1883-

The construction of the low-water mattress by last year’s work had nearly reached
Station 69, althongh not placed further than 59. During this year, under the dirac-
tion of Mr. C. V, Morserean, it has beon completed to Station &6, which by your direc-
tion was fixed as the limit of the protection mattress at Twin Hollows, east side.
This limit was reached by tho low-water mattress August 11; by the medium stago
protection October 19,

The substance of this report is taken from the report rendered to you by Mr. Mer-
sereau, January 17, o , ,

Nine hundréd and sixty-foiir lincar feet of low-water miattress was hgnging from
the mooring barge June 30, 1832, with the mattress gang working at its lower end:
Preparations were made to sink the mattress aboiit the 1st of July, but the rlsiiiﬁ
river preveited its being placed at that tinie, The construction was continued unt
July 14, when the water had subsided ’suméiontlfr to allow it to be placed. It ex-
tended from Station 69'to Station 74, making a_length of 1,600 feet. In placing, a
small break occurred noar Station 70, the outer edge doubling under; bnt when prop-
erly loaded it came back into position and was placed in good condition,

A Jog boom ex‘ten'diiig from the outer end of thie mooriiig barge about 350 feet up-shore
was used to protect the mooring barge and head of the mattress from drift-wood.
The rising river carried so much drift-wood that it broke the boom, and five empty
barges were used in its place, , v .

On July 3 the drift-wood which had passed beneath the b‘ar%es collecting under
the mooring barge and tlie head of the mattress, parted several lines to the moorin;
barge and caused it to push toward shore with such force as to ride over the guide
piles, breaking a'larjzo spar and tearing the capstan completely off tho barge. The
mattress also erowded over the piling toward the bank for about 500 feet downstream.
This movement allowed a large portion of the drift to escape, thus easing the strain
on the head lines, Tlie inner edge of the barge now rested against a large tree, and
was in better condition to hold than before swingin;i‘in to the bank,

As {ho water full tlie barge was lowered onto the top of a pile. As there was
ahout 1,350 feet of mattross suspended from the barge it conld not be moved, and the
pile was forced through tho bottom. A bulkhead was built sround the pile and
acked withi bags partially filled with earth. No trouble was experienced from the
eak after the barge hiad once beein pumped out,

In sinking this section of mattress all of the head lines of the mooring barge broke
after the mattress had been partially loaded, allowing the head of tho mattress to sag
down-stream about 50 feot before it could be loaded sufiiciently to hold it in place.
The bank uunder the upper end of the mattress had caved away to such nn extent that
the head of the mattress whon placed was but little inside of the line of low water.
'l'lmlwuter had a depth of from 40 to 65 feet and a surface velocity of about 5 miles
per hour, ,

A section of 1,210 feet was placed August 12. As the section placed in July had
passed beyond the point from which the chaunel left the east bank, the 1,210 foot
section carried the mattress barge into comparatively shallow water and completed
the mattress work at Twin Hollows, east side. The placing of this section was easily
made, als_ the inner edge had already settled to the bottom in two places of about 1¢0
feet each, ’

From July 1 to August 11 the mattress was extended 1,516 feet; the number of
working days between these dates was thirty-four, giving o daily average of about
44 linear feet per day. The number of days worked on (he mattress was twenty-nine;
this would give an average of 52 feet per working day. "The greatest length con-~
strueted in one day was on August 10, when 130 linear feet was made. The small
daily gye_m%a, in-partially due to the use of dry brush, ns the high water prevented
fresh briish from heing obtained,” The nunilier of ‘weaving-poles varied from twenty
to thirty-three, according to the size of brush furnished for the constriction, -

On July 1, 1882, the medilim-stago protection had been extended from Station 0 to
Station 22, from ét’ntién_!lﬁ to Station 37, and from Station 48 to Station 494-50,

But little work was done on the medinm-stage protcction until the completion of
the low-water mattress in August. It was then extended to Station 59, and from Sta-
tion 61 to Station 86--25. ) y

From Station 54480 to Station 58480 a medium-stage protection mattress was
constructed to bring the mattress work iuto the line of Tow water and prevent fur-
ther caving between these points. The medium-stage protection varies in heigh
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with the nature of the bank; between Station 22 and Station 49 it is1ip to about the
14-foot stage; betweon Station 49 aud Station 59, also between Station 61 and 73, to
the 10-foot stage, and from Station 73 toStation 86425 to the 12-foot stage. v

The space between Station 59 and Station 61 was without medivim-stage protection
until May; with that exception to Station 86425 was placed by October 19, that
space being left because of the perpendicular bank. A barge load of riprap was placed
between Stations 69 and 60 May 4, and one between Stations 60 and 61 on May 18.

The sntire leugth of the medium-stage protection is 8,625 feet, of which 6,075 feet
were constructed during the tyenr. o . _ v = .

The high water of July left very lari;e deposits of sand from Station 0 to Station
45. From Station 3 to Station 25 but few of the gulde-piles will stand in the water
with the river at a 14-foot stage, and some are entirely buried. Between Station 50
and Station 73 a deposit of from 2 to 5 feet of sand was left on top of the bank, but
no fill took place alouy the slope. . =

Two sets of portable quarters wers in usé from July I until September 15, when one
set was transferred to Chesley Island, and the last of the same month the second set
was transferred to the same place. Three quarter-boats were in use durin'%l'pnrt of
July and August, Quarter-boat No, 4. was retained intil October 19, when the
remaining force was taken to Chesley Island, : ;

The tracing of the progress map accompanying this report shows the condition of
the work June 30, 1883, The soundings in red were taken August 1, and reduced
from 13.3-foot stage to 20.2-foot stage, which was the stage when the soundings for
this year’s report were taken,

Very respectfully, your ohedient servant,
Joux O, HoLMaN,
Assistant Engineer.
Maj. O. H, EnxsT, '
C'or;m of Engineers, U, S. A,

6.

PULLTICHT.
REPORT OF MR. JOHN 0. HHOLMAYN, ASSISTANT ENGINEER.

PuriricuT, ILL., July 7, 1383,

Sir: I have the honor to submit tlie following veport of the operations at Pulltight
during.the fiscal year ending June 30, 1333; smalias: el

‘T'hie repair of the hurdls at this point and’its extension towards the head of Beard’s
Island was placed under my charge by your order of March 19, 1-83,

During the senson of 1882, while under construction, these hurdles were considered
as a part of the improveinent at Twin Hollows, east side, but the order also changed
it to a soparate work, calling it Pulltight.

A primary and a secondary were constructed mider the charge of Mr, C. V. Merse-
re:lz’n, aseegszt-aut engineer, during July, August, September, and the first part of Oc-
tober, 1882, - ) ;

A small break in the primary near its lower end was discovered October 23, and
Mr. William 8. Mitchell, assistant engineer in charge of Twin Hollows, west side,
was ordered: to repairit. ‘This repair and its extousion a short distance occupied a
small force the balance of tlid-working season of 1832,

For a detailed account I huve extracted thess portions of the reports of Twin Hol-
lows, east side, rendered during January, 1883, by Messrs. Mersereau and Mitchell,
that referred to the construction of these ﬁurdlea: :

¢ During the month of Jine the water was making siich headway down the chute
hehind Beard’s Islanid'that it was decided to cut it oft' by the construction of a hur-
dle line. The line adopted extended from the head of the towhead abeve Beard’s
Joland to a point on the Illinois shore about 2,000 feet up-stream. The work was
begun the first. week in July at the Illinofs shore near Station 141. The current was
very strong and the water froi 30 to 35 feet deop for 800 feet of the line, On Thurs-
day, July 13; forty-five piles driven next tlie Illinois shore were washed out, leaving
five piles standing at tlis outer edge of the line? ths drivers were then placed fiirtller -
over on the line in shallow water, As-the water waa gaining in depth very rapidly
near the shore, thia line was abandoned, and- six drivers were started on a secondary
line directly across the chute aind about 300 feet lislow the hiead of the towhead.
This 1ine was about 850 feet Tong, and was located with a view of closing the cliiile
as soon as possible. The piles d;ﬁiveni eanght flie refuge biish from the mattress-
barge above, and the water commencéd shoaling immediately both above aind helow
the line, excepting narrow channels close to the bank at ench end of the line; as the
outside of the towhead was caving very rapidly, a revetment mattress 600 feet long
and 45 feet wide was constructed and placed,
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“On July 26 all of the piling was completed, with the exception of about 150 feet
near the middle of the second row, where the water was too shoal to allow a driver
to work, Considerable dé¢lay occurred in the construction of the line for the want of

iles. About 600 feet. of the foundation mattress was built in position, as the water

gad fallon sufliciently to allow the men to work on the sand-bar formed by the hur-
dle. The line was completed about the middle of August. The chanuel closs to'the
island filled up nearly even with the bar as soon as the drift accumulated against the
piles.

: *‘ The large bar above Beard’s Island threw a strong current against the Illinois
shore between Statious 128 and 150, causliig’ the bank to cave badly, In order to
stop this a primary hurdle was counstructed from Station 113 to the first small bar
below, Two drivers worked on this line, which had a length of about 1,650 feet.
This line was coinipleted ahout the lst of October.

“ On October 23, 1882, a break 100 feet widoe was discovered in the hurdle about 120
feet from the lower eiid of the line. On examination it was found that the current
had washed under the mattress and had forced out the piles and wattlin%, scouring
a deep hole lminediately behind the line, The damage ilone was entirely Jocal. The.
current, after passing” throiigh the hurdle, soon lost its force, and, boyond a slight

- washing of the Illinois bauk, did no harm. Neither the lower hardle nor the work
at Beard’s Islaid were threatened. .

“On sounding the mattress was found still in place, although not down on the
bottom. Stoune enoiigh was tlirown op it to force it down aud hold it close to the
bottom, and the scouir fmmediate]y stopiped, . T

‘““I'wo piledrivers were placed at work, and piles were redriven iii the niain row,
to be used as bLrace-piles, and a hurdle-row wus driven 18 feot in front of them, and
cenrving back to the main line after the ends of the gap wore passed. The pilos were
braced and: strengthened by a top-stritiger. A mattress was placed on tho whole
length of this new line, and the hurdle was wattled, eftectually clusing. the break,

‘“The water having also scoured around.the end of the hurdle, a mattress 110 feet
long by 20 feet wide was sunk across the chaunel to the bar.

It wus afterwards decided to carry the hurdle itself to the bar, and a pile-drivor
was placed at this work November 29, The piling for this oxtension was completed
for i!OD feet, reaching the bar, and the piles were braced and top-stringers were bolted
to them,

“A mattress 205 feet long by 20 feet wide was constructed and sunk over this new
section, when tle work closed for the season,

“It only remained to wattle the piling to have entirely completed the extension,

‘“All material and tools were brought from Twin Hollows, west bank, and all la-
borers were sont across in small boats, returning at noon and night to their quarters
on the west side.” Y

The passage of the ice gorgés in the spring damaged both the primary and thie sec-

ondary hurdles, An exawmination, made March 24, sliowed tliat the primary below
Station 11, Station 0 being at the head of the line, had been carried away, and thata
break had oceurred from Station 1450 to Station 3. The tops of all the hurdla—Piles
between Stations 3 and 11 had heen broken off at the stringers, and in several places
the wattling had been carried from the piles. The sccondary was also damaged very
badly; 600 feet of the 850 constructed waa gone.

From the rise of the river in the spri‘ng a strong current had formed hetween the
bar and shore, passing: to the river again in frout of the towhead, resulting in a very
lieavy scour to the towhead, the shore-line recediig fully 1,200 feet to the 18t of April,
The work of repairing the primary began April 1. v _

A force of two drivers and a complement of ssventy-five men was allowed for the
work at Pulltight by the superintending engineer. By April 14 the break at Station
2 wasredriven, and the line ropaired to Station 11. Four days later the driving in
the extension to the bar reached Station 15, A space of nearly 600 feet was left for
the passage of the steaimer Humplireys, and the line from Station 20470 to the bar.
Station 284-60 was-driven by May 8. ~The 600-foot gap was closed by June 8. _

The following table gives the amonnt of work doue on the primary during its con-
struction in 1852 and 1883

H 0 H
Kind of work, 1882, 1883, Total, | Complete to

; j station.
PR, AHIETOW ..o e seeeennns J— U oosl  oseolooo...
Piting, hardle-row...... 00 00 0 LTI ‘ 2,055 1,910 3,908 284-60
Piling, Brace-rOW. ... .ocueeeneennnsunnnonuuiid 2,055 1,010 MO8 [oocssnioiccmioss
Matfress........ TN 1T 1,850 4, 965 27
Wattling. ... ... . 1910 75 1,985 11
Stnn‘glng ..... b atexs| 2,800 1.915 28460
BORCINE. o0 s 500 msisssimne s saimnnsononmememeos s , 2, 055i 2,200 4,255 24135
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Two drivers were in continucus use from April 1, to June 16. In that time 1,017
piles were driven in six hundred and seventy hours, a rate of 1,52 piles per hour,
While repairing the line most of the piles were sharpened and driven with the ham-
mier, the presence of the old foot-mattress preventing the use of the jet-pipe.

From Station 12 to the bar the driving was comparatively easy, except in closing
the ﬁap from Station 17 to Station 21, when the strong current caused by the rise in
theriver made.the driving very diffienlt, . e B
" One thousand eight hundred und fifty feet of foot-ninttress for the priinary line was
consirietéd with an average width of 55 feet. About half of it was built of a donble
lIayer of brush wired to a grillage of poles, but from Station 21 to the bar the form was
changed to A woven mattress. It was wover on small flats fitted with ways, the pil-
ing-in the three rows being cut to sucli a heiglit ag would just allow the weaving of
the brush over their tops. With strong, pliahle brush this form is more rngldly con-
structed and easler handled than the old form, hut with amall or weak brush the con-
struction i slower and the mattress too weak for sinking in a atrong current.

A mattress for the proteotioii.of the bank at the head of the primary hurdle was
constructed during May, extending 200 feet above the line by 45 feet in width, and
145 feet below the line by 26 feet in width,

The stringers of the drift and hurdle rows were hung after the sinking of the foot
mattress, unleas the ciirrent was very strong, when they were hung imm'edistel{ after
the driviiig of the piles, The stringer of the drift-row was placed about 2 feet higher
than on the hurdle-row, so that all the drift passing over the drift-row would clear
the hiirdle-row. s )

Driving on secondary No. 1 was hegun Jine 8, Only eighty-five piles had lieen
driven’ by the 14th, oxtending the line 200 feet from the shore end, when the super-
intending engineer ordered the closing of the works during the high water.

In April the towhead caved very little from thie strong current passing across it,
but during May the shore-line receded 600 feet, The secondary hurdle of 1882 also
suffered, ay all except 100 feet at the shore end was carried away. A mattress 60 feet
wide was begun June 11 for the protection of the towhead during the construction
of the hurdles, but only 100 feet was constructed and placed before the closing of the
works, June 16, —— '

On the tracing acconipanyiiig this report lnst season’s work, carried awag by ice,
is shown by a red line. This season’s work, from Station 11, is shown in black.

Drivers Nos. 10 and 21, ten skifly, three yawls, ssventeeu small flats, barge-flata 28
and 32, with quarters, and the steam-lannch Florence have been in service since March

The Florence was sunk June 15, but was raised the same day with very little dam-
age.

Appended are tables giving the service of the plant, and the materinl expended in-
construction work during the season of 1883, i

I am indebted to my ussistants, Mcaars, A, F, Freis and B. E. Johnson, for the
prompf and able manner in which they have discharged the duties assigned them.

Very respectfully, your obedient servant,
- . Joux O. HOLMAN,

Assistant Engineer.
Maj. O. H. En~sT,
Corps of Engineers, U, S. .

7.

BEARD'S ISLAND,
REPORT OF MR, J. E SAVAGE, ASSISTANT ENGINEER.

Saint Louis, Mo., July 6, 1883,

SIR: I have the hanor to transmit herewith a report of the operations carried on
at Beard'’s Island, Illinole, with a view to Improving the Mississippi River, for tho
fiscal year ending June 30, 1883,

I assumed charge of the work as resident engincer at this locality in accordance
with your orders, ilated October 18, 1882, relieving Mr. J. W. Record, who was in
charge up fo that time, ——

The work perforimed at this locality since the last annual repert has been in the
line of bhank protection only, and the methods pursued were jn accordance with the
plan adopted in 1881 and with the operations previously reported, except in some
minor details of construction. . :

This plan embraced a low-water mattress 120 feet wide woven upon a frame-work
of willow poles, to be sunk with the inner edge at standard low water; a medinm
stage protection cousisting of a layer 1 foot thick of riprap stone extending from
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tho edge of the mattress to 16 feet above standard low water, and the planting ox
willows for high-water protection.

Of these three classes of work the fornier has been practically completed, the second
only partially, and no work has been commonced on the last, ’

On account of the increased velocity of the current encountered along the lower half
of the island, it was foutid necessary to build a stronger mattress than was originally
designed, and to sink in sume places & medinm stage mattiress where the irrogularity
of tho shore-line rendered it impriicticable to follow tlie line of atandard low water.
Otherwisoe no doviation was made from the original plan. B

Very little work was doie in July on account of high waior, and in August and
September progress was deluyed, by a succession of nccidents and losses in the con-
struction and sinking of tho low-water mattress, accounfed for by the increased ve-
locity of the current, and the fact that tho work was alimost directly in the path of
passing vessels. Work was continied until December 7, and in the Iast two months
good progress was imade,  No work of iniprovement has been dono since that date.

Under the headings of *‘low-water {)rotecuon” and ‘“medium-stage protection,”
amd the subheadings of *‘ grading” and “medium-stage mattress,” the detailed pro-
gress of ench division of the work is shown,

LOW-WATER PROTECTION.

At the date of the last annumnl report the island was protected by low-water mat-
tress from Station 0, it tlie hiead of the island, to Station 35 4 50, & distance of 3,660
feet, and  seotioni of mattress 540 feot long had been constructed and was suspended
fran the niooring-tiarge on the water's surfuce, . )

The river rose very riapidly during tlic last days of“Jung and the first of July, cov-
ering the entire upper portion of the island and rendering it necessary to discontinne
weaving and to nuse a large proportion of the force in removing the office to higher
ground and transferriing the movable property to quarter-boats, ]

Sunday, July 2, the drift-wood began to come down stream so rapidly that quite a
large gang of men was necessary to keep:it from acenmnlating on and breaklnq the
mooring lines. An enormous amount colleoted uniler the mooring barge and the head
of the mattress, and the strain upon the lines became so great that it was decided to
attempt to sink it as tho only Eossihla chance of saving it. The usual preparations
were made and ‘prccnntions taken, Extra barges were anchored at the outside edge
and a nuiiiber of extra mooring lines attached, but the loading of the mattress had
hardly commenced before the lines began to part, and almost immediately the mat-
tress broke away.

The stage of the river precluded the possibility of continuing work, and the greater
p.;n't of the force was discharged, enough being retained to take proper care of the
plant. -

Operations wero resumed with o small foreo July 21, A now mattress was bogun
at Station 35 4- 50 as before, and work continued on the samo until August 28, at
which time 1,115 linear feet had been woven, the design being to build it continu-
ously and to sink 1,000 feet of it abont Scpteni‘mr 1. ‘The first 250 feet of it hod heen
huilt of dry brush, and was subijected to a stronger current than any previous mat-
tress except the one lost ditring the high water.  The upper portion showed signs of
weakness the morning of the 28th, and orders were received to sink it as soon as 1.;,00-
sible. Stono was ordered and’ preparations made to place it the sanio morning ; but
before the ways-barge had been taken out a line attached to the outside ed e, about
200 feet below the mooring barge, parted, disclosing a break, which extende rapidly
in a zigzag line across the mattress. Each line parted in succession, allowing the
mattress, wnys-hbarge, and brush-barge to he swept away by the corrent. Sowme 915
linear feot of mattress were lost, but nearly all the lines were saved and the barges
caught at *“ Jim Smith's,” . S ;

. As soun _as practicable another mattress was started opposite Station 37 4 50, and

in addition to the regular method of construction the mattress was _strengt{mncti
by the addition of splices about 8 feet long and the same size s the weaving-poles
wired ovor each joinnt of the latter. Extra fore-and-aft stringers were placed hetween
the four outside poles, ruuning the entire length of the mattress, and wired to the
brush at short intervals; and also cross stringers woven with the brush wore used
about every 100 feet. A strip 750 feet in length was so constructed, and successfully
Maced on September 186, v

Weaving was_commenced on another section on'the 19th; This strip was almost
directly in the ¢hauneél which, crossing from the Missouri shore, thraw its carrent
obliquely against the hiank at this point and forced passing vessols jn-shore in such &
wanuer as to serlonsly impede the progress of the work. Sever mts having run
agninst the mooring barge and knocked it out of position, we we¥® obliged to nink
the mattress when only about 350 linear feet were comploted, Another mattress
begun September 29 shared a similar fate when about 150 linear feet were woven,
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aud as it seemed impossible to both construct and sink a matiress here with so much
interference from steamboats and the swift current, it was decided to construct a
mattress further ng’»{:treum in comparatively still water, tloat it tothe position desired,
and gink it, By this means the sinking might be accomplished in a fow houns and the
trouble from passing boats avolded, A section 325 feet in length was so construeted,
but in attempting to loat it down to the required position some of the lines parted,
and before its progress could be checked it was carried about 150 feet too far, It
was made fast here in the usuil maunner, and sinking commenced the followiug day,
but it liad become considerubly wrenched and weakened by coming in contact with
the guide-piles while Leing floated down; and during the sinking process broke into
several pieces, and a lm'g"lt-al pr.oxl':'ftion of it was lost. A strip 176 feet in length was
gicked up by the stenmer Humpbreys, towed to Chesley Isluiid, and made use of there,
ut the small amouint sunk at Beard's Island formed o efficient protection,

The bank below the last-mentioned wattress having wasted away uenrl¥ 200 feet,
the next one was commeunced nearer shore, lapping the previous one on the inside
edge and formiig a re-entrant angle in the protection. Weaving was:commernced
Octoher 21, the design being to build a coittinuous mattress. . About 1,200 Hiiear feet
were compietéd before an’attempt was made to sink any, and on November 13 1,050
linear feet weore successfully placed. The weaviiig was continued 0ii'the same section
until November 21, 200 additioial fest huving Leeu jlaced meanwhile, and the mat-
tress had passed the end of the island proper aid was suhjeoted to a very strong oross-
current, nud an imnienss strain-from accuiulated dritt, On the afternoon of the
above date the ways of the mattress-barge broke closo to the gunwile, and made t
necessary to launchi and sink the mattress and repair the ways before continuing,
The entire soction thus completed was 1,480 feet in length. Wenviug was resuiued
two days later and continued until Decetnber 6, at which time work was suspended
for the seasoun, tlie river being filled with floativg ice. This section of 680 linear feet
was mwcegsﬁdly‘placed, and completed a continnous low-water protection from Sta-
tion U to 76 - 50, o . '

The tofal amount of 120:feet-wide mattress constructed in the fiscal year was 4,850
linear feet, but in additioii to this a mattress 100 feet wide—mentioned under ¢ Medinm-
stage mattress”—and 325 feet long was bitilt below Station 75-450, bejng partially
low water and part medium stage protection.

Statistics of progress compiited on the 120-foot mattresscommonced at Station 494
75, and ending with the year’s work at Station 70465, give the following results:
The total number of hours’ lalior was 25,762, the number of days actually worked thirty-
nine, and the number of linear feet constructed and placed 2,160, These figures give
an average of 0.84 linear foot per man for each ton hours’ Inbor, and show an average
of sixty-six men building und sinking about 55 linear fest per day.

MEDIUM-8TAGE PROTECTION.

The mediuni-stage protéction of riprapstone had beon carried Juiio 30, 1882, to Sta-
tion 16 - 60, 1,650 linear feet from tlie head of the lsland, During the latter part of
July this work was extmiq,'(;édito Station 18, tho whole strip being carried to the required
stage, 16 fuet above standard low water. The river fell so low in August that it was
impracticable to continue-this section on accountof thiebar which had formed ontside
the line of E’uitle-piles, and work was commenced at Station 28, leaving 1,000 linear
feet of bank that has received no riprap, and continued from time to time as stone
could be procured antil November, when it proceeded almost.continuously till theend
of the season, Most of it, however, was carried ouly to the 10-foot stage or G feet
above standard low water. v _ _ :

The total length of bank revetted with stone during the yéar was 3,500 feet, of
which ¥50 linear feet was carried to the required stn}%e and 2,650 linear feet to the 10-
foot stage. The former was between Stationa 16450 and 18, Stations 28 aud 33, aid
Statious 40 4-50 and 42 4 50; the latter extended from Station 33 to Station 35, from
Station 35 +4- 50 to Station 40 4 50, from 42 4 50 to Station 69, and from Station 62 to
Station 65,

GRADING,

The steep bank inslde the giilde-piles below 8tation 36 necesaitated oxeavation and
ling before the medium-stage proteéction conld be placed. For this purpose a steam
ydraulio excavator was eniployed during the last of October and first of November,
grading 1,043 linear feet of lmni(_ betiveen 14 afid 20 feet high to a slope of 2 to 1. The
number of cubic yards excavated was estimated at 15,452; the total cost of labor, su-
pervision, and fuel, 3217.77, making an average cost of 1445 cents per cubie yard, and
about 21 cents e linear foot of bank graded. A small antount of {'muli‘ng was also
done by hand ln*, hut the above cost reépresents only that done by thé excavator.
The h}"d'rniilic e vation was carried on fifteen days, and its economy and rapidity
were fully proven. Very little difticnlty was experienced in cutting the bank to the
desired slopa.
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MEDIUM-S8TAGE MATTRESS.

During almost the entire year the eurrent followed aiid seemed to kesp‘just ahead
of the completed protection, cutting the bank in an irregular manner, and making it
impossible to sink the inside edge of the mattress at the line of standard low water,
This cutting was espocially active between Stations 44 and 50, and it waa found neces-
sary to build a medinm-stage mattress for this distance of an average width of 80 feet.
The construction of this mattress was similar to that of the hurdle-foundation mat-
tress, and consisted of two layers of brush placed at right angles with a strong
grillnge above and below, the whole being lashed and wired together on large fiats
and sunk in'place, PN )

A similar mattress, 60 feet in width, was commienced October 30 at Station 64
designed to protect the low bank or bar below the island proper, where the slonqh'bu&
filled to about the 1i-foot stage,  Abont 900 lincar feet were built of this width and a tri-
angular strip 200 feet long with a 40-foot baso added at its upper extremity to widen it
and to lap the edge at the low-water mattréss. Tlie design was then changed to a 100-
foot wide mattress, to bo woven on temporary ways placed on large flats. This mat-
tress protected the bank hoth as low water and medium stage mattress, but in the
snmmary is regarded as lowv-water protection ; 325 linear feet were constructed, oxtend-
iny¢ from Station 72450 to 75475, . | .

The total longth” protected on the bar was 1,175 feet, and the diniensions of each
mattress less than120 feet were as follows: between Stationis 44 and 50 a section 600 by
£0 feet; batween Stations 64 and 73 one 900 by 60 feet, and the triangular piece men-
tioned nbove ; and below Station 724-50 a section 32 by 100 feot. L

The accomnpanying sketch, Plate V, shows the relative position of the bank at the
beginning and end of the year, the comparative depths of water, and the extont and
location of the work constructed. , _

The following table shows the amount and cost of the material expended on each
class of work, and a statementof the amount of each kind completed to date:

Medlm tnltugo' pro-
Low.water -
Material. mativens. Total.
Mattress. : Rip-rap.
s o ST cords..] 4m7.00] 1L10.20].......... 6,266, 22
L ——— cubfo yards..] 2, 203.95 667,49 | 3,362.19 | 6,233.63
1 R linear feet.. 20, 741
Piles...cocvuvae namber.. 584
Spikes, 8-fnch.. 5, 250
6- 2, 800
....................................... 1, 500
......................................... 7,780
......................................... 650
1,006
763
200
.......................................... 2,903
110
208
20
300
1881 to 1882, 1882 to 1863, §
= 3
AR RERE
Kind of work, 3 2 é E 2 .2 g
' o = Q =
SERENEE RS
: = z - 3
B £ 2 a 3.
8| g1 &|8|5|& s
Low.water mattress.....oooeeeenemeennnnnns [ 4600; 950! 3,85 | 5,176| 1,345 | 3,830 | 7,380
edium-stage moattress. ........ O EERERN ST SR i L6001, ..... 1, 800 1, 600
Medium-atage riprap, 10-foot stage.......... S (P E— 2,650 |.oocee.e 2, 650 2, 650
Medjum-atage riprap, 20-foot stage. .| 1,6%01........1 1,850 850 focecee..{ 850) 2,600
G ~vewve cuovseeoscradvevssasE e GVeafreacs  0ofe0s808Vss 00000000 ‘,m -------- 1,0‘3 l.“‘
Primary bordle .o.cceveeeeecannn. - 960 (. 3e..... mo! ........................ 900

No work of improvement has been done since December 7, 1882; but, with the ex-
ception of a slight grading sction above the partially completed protection of riprap
no cutting or caving of the bank has occurred, while the soundings show a genenf
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fill from sediment deposiis the entire length of theisland. Previousfto the commence- "
ment of the protection work the island was wastin% away, by the action of the cur-
rent, at an average rate of ahout 10 feet per week for its entire length, and its pres-
ent condition proves the efciency of the work.
After taking charge of the work in October, I wasably assisted by Mr. C. P. Mitch-
ell, assistant engineer, to whom I desire to return thanks.
Yery respectfully, your obedient servaut,
J. E, SAVAGE,
Assistant Engineer.
Maj. O. H. EnxsrT,
Corps of Engineers, U, S. d.

8.
CHESLEY ISLAND.

REPORT OF MR. C. V. MERSEREAU,; ASSISTANT ENGINEER.

CursLEY IsLAND, Mo., July 7, 1883,
Sir: I have the honor tosiibmit the following reportof operations at Chesley Island

for the year ending June 30, 1883 ;

The bank protection at Chesley Island was begun on September 16, 1882, and con-
tinued until December 14, 1882, when the work was suspended on account of the close
of navigation. o )

On March 19, 1883, orders were received to resume work nssoon as practicable, The
guarters were occiipied on Marcli 22, and active oporations were resumed on the arrival
of material on March 26, 1883, and continued until June 16, 1883, when tho high water
caused the susponsion of active work. )

There were constructed during the year ending Juie 30, 1883, 4,305 linear feef of
low-water mattress 120 feet wide; 4,4€4 linear feet of low-water mattress 120 feet
wide were placed, of which 174 linear feet came from Beard’s Island; 3,476 linear
feet of med nm—atggc protection carried up 16 feet ahove standard low water and
averaging ahbout feet wide; 1,010 linear feet of medinm-stage protection enrried
up 8 feet above standard low water and averaging about 2 foet wide; 2,760 linear
feet of grading cut about 36 feet wide and 18 feet deep; 350 linear feet of medium-
stage protection: mattress 50 feet wide; 550 linear feet of low-wuter mattress about
40 feot wide; 769 piles driven; 720 feet foundation innttress 50 feet wide,

Preparations for the bank protection at Cliesloy Island were begun about the mid-
dle ofl Soptember, 18682, = _

One set of mr{ablb“bnimiir“ was taken from the works at Twin Hollows, east
side, and erected on the island aboat a quarter of a milo below the head, this being
the iiighent grouiid available for the purpose, ,

This portion of the island was covered with a thick growth of young cottonwoods
and sycamores, which had to be cleared off before the ground was available for the
erection of the quarters. e ,

Pile-driver No. 14 was brought from Twin. Hollows, east side, on September 19.
Two clumpsof four piles each were driven aboiut 400 feet abovo the head of the island
and in the shoal wateracrossthe head of the cliite. A third group of five piles was also
driven iuat above the high bank at the head of the island and firmly bLraced together,
By rest nf; the inshore ond of the mooring barge against the third group of piles and
making the head lines fast to the two clumps of piles above the island the mattress
work was commenced at the head of the island. T )

Mattress barge No. 3 arrived from the engineering dejiot September 22, and the con-
struction of the low-watermattress, 120 feet wide, wasimiiedintely begun. Twenty-live
weaving poles were put in at the commencement, but the brush being large, the num-
ber was reduced to twenty-three. A grillage of poles was placed under the head of
the mattress to strengthen it, but was discontinued after the first 50 feet, as it offored
too great a surface to the resistance of the current. After dropping the grillage four
stringers were run itlong under the outside edge of the mattress and cross-piece put
in every 100 feet-to give good fustenings for mooring lines.

On October 19, 840 fect of mattress was placed, and abont 400 feet left flonting, The
mattress was continuous, the inclined portion being held in position by lines from a
mooring barge placed across the mattress aivd from shore.

The sotindings made diiring the construction of this portion of the mattress gave an
average depth of about 24 feet; on placing the matiress the depth was about 35 feet,
the stage of the river being about the saiie,

The placing of the remainder of _{lie matiress was dono at intervals, the mattress
barge generally being from one to three days’ work in advance of the mooring barge.
Sufficient stone was usually kept on the mooring barge to sink the whole of 510 mat-
tress floating in case of an accident.
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On November 4 a small break ocourred at the outer edgo of mattress at station 20,
being just below the mooring barge. In sinking on the following day the break was
extended in to about 40 feet; the corner doubled under and tore a triangular shaped
piece about 40 feet by 100 feet from the outside edgie of the mattress.

On December 5 the mattress was finished aud placed to Station 43405. It lapped
about 16 feet on the piece of mattress 174 feet lou'g that floated down from Beard’s
Island on October 14, and whioh had been placed as far down the bank asit was thought
necessary to extend the mattress work.

The total length of the mattress work is 4,464 feet, of which 4,305 feet was con-
structed continuonsly and placed with but one small break in it. This break ex-
ten;led only one-third across the mattress and impairs its value as a protection but
little. . )

The total number of working days from the commencement to the finishing of mat-
tress wus 64. This gives a dallyaverage of 67 feet per working duy. The number of
days spent on construction was fifty-nine, of which six half days were lost on acconnt
of bad weather, leaving fifty-six dsgs worked ; this gives an average of 77 feet per
day worked. On fourteen of tlie fifty-six days worked the average number of hours
was less'than two hundred, or leas than one-third the nuiuber of hours of a full gang,
The largest amount constructed in a single day of nine hours' work was 126 feet,
Two days gave 120 feet each, and four other days gave over 100 feet each,

The mattress was placed in from 24 to 30 feet of water on the outside edge, with a
stage of water of about 6 feet above standard low water. The steamboat channel
was close to the bank and the onrrent had a velocity of about 3} miles por liour, The
soundings taken durlig the construction showed tie water to be of nearly uniform
depth on tlie outside 90 feot of the matiress.

fn compliance with your orders of March 19, 1883, preparations were at once made
for tho construction of a low-water mattress, 40 fect wide, to be placed on the west
side of the head of the island, T

On Marech 27 pile-driver No. 5 was received and commenced cltl\‘in"g ‘piles from

which to ‘b’u'sj)en({ the mattress, about 100 feet above the head of the island.  ‘The mat-
tress was comineliced oni Marcli 31 and continued until April 10, when the entire sec-
tion, abont 650 feot long and 40 feat wide, was placed in from 18 to 34 feet of water,
the Saint Louis gnuge reading about 18 fest. The mattress was woven on eight poles,
the ways belig carried on five small flats, ]
- The medinm-stage protection had been placed from Station 0 fo Station 39 before
the suspension-of the work in the winter. It had an average width of about. 30 feet,
and extended froni the edge of the low-water mattress to about 6 feet above standard
low water, with the exception of a spaceof about 100 feet at the head of the island,
which extended about 12 feet above standard low water. o

Work was resumed on the medium stage protection on Maroh 26, 1883, and stone
has heen placed wherever available during the season. The riprap from Station 0 to
Station 28490 has been extended up the hauk to 16 feet ahove standard low water,
and has an average witlth of ahont 65 feet. A large portion of this work was done at
3 hig]lt stage of water, and will probably require some leveling off when the water will
permit, ,

On the west side of the head of the island 585 linear feet of riprap; extending from
the edge of the sinall low-water 1mattress to about 14 feet above standard low water,
was placed. ‘The stone could not be carried to the 16-foot stage on account of a blutt
hauk above the 14-foot stage, bt suMcient stone was left alon 'fthe"ul]()per edge of
the work to carry it to the 16-foot stage as soon as the bank grades back.

Amedinm-stage protection mattress around the head of tlieisland, to protect it from
caving and to prevent the nndermining of the head of the low-water mattress, was
begun Qetobor 27, 1882. This was comienced about 400 fect above the head of the
island, and a strip of about 50 feet wide extended down naeiirly to tho head of the low-
water mattress. Owing to the searcity of hrush the mattress was dropped and three
barge loads of stone were placed on the chaunel side of fhe island above the head of
the mattress, _ ,

On November 15 the hydraulic excavator arrived from Beard's Island and began
work at the: head of the island; it worked down the buank to Station 27--50, The
average height of the hank execavated was abouit 18 feet ;. the grade of 2'to 1 could not
be cut on account of the lower stratum of the hank being coarse sand, which washed
out very rapidly. The averageslopeisahout 1} to 1, but from the edgo of the mattress
to the top of the bank would give an average slops of over 2 to 1. B =

Daring the lattér part of November a pile-driver was sent froin Twin Hollows,
west side, to be tried as an excavator. It was found fo work well in cutting the
bank, but the volunie of water was too amall to wash away the fallen earth with
ra;}idity. About 60 linear feet a day could be graded with it.

he .E)r_nding extended over about 2,800 linear feet; the average width of cut was
about 35 feat, and the average heiﬁht of cut 18 feet. This would give for amount of
excavation about 32,600 cubic yards.
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A hurdle line across the chute hehind Chesley Island was commenced April 18, 1883,

;?dhmirk on it was continued until June 15, when it was suspended on account of
water, ,

%‘he line was located about 1,000 feet helow the head of the island, 700 feet holow
the mouth of the Meramee River, and abont 100 feet above the towheud of First
Island. One pile-driver (No. 11) was employed until May 18, when the second pile-
driver. (No. 20) was placed on the line, The line was commenced at the east or
island end and pushed toward the Missouri shore. When about 500 feet of the line
had been driven the driftwood ran so heavily that the pile-drivers were taken to the
Missouri sliore and about 300 feet of line driven from that end before the work was
suspended, -

Most of the driftwood in the river passed down hehifid the island, and o large mass
accumulated there. On June 6 the driftwood, extending about 800 feet above the
line, went oiit in a body. As the water was ahout 6 feot above the tops of the piles
but little dnmage was done; 363 piles were driven, 10 stringers placed, and 720 fest
of foundation mattress were placed, 580 feet of which were at the east ond and- 140
feet 1t tho west oend of the line; 240 linenr feot at the west end of the line was braced
with large poles at abont the 27-foot stage. Fifty feet of curtain was placed at the
east: end of the line, R e )

The location of the work wiis iade from Station 17 of survey of 1874 and Station 20
as located by Mr, John O. Holman; assistant engineer, and was afterwards checked
from Stations 23 and 25 survey of 1874.

The sketch transmitted hierewith shows condition of the work on June 30, 1883, ‘The
soundings inred were taken December 4, 1882, and are reduced to snme stago as those
in black, which were taken June 30, 1843,

* » R ] L » 3 ®
In closing, I desire to express my thanks to Mr. Johi W, Irwin, nssistant engineer,
for the very valnable assistance rendered and the interest he has taken in the work.
Very respectfully, your obedient servant,
_ C. V. MERSEREAU," -
Resident Engineer.
Maj. O. H, ERNST,
Corps of Engincers, U. 8. A.

9.
“JIM SMITH’S.”
REPORT OF MR. JOHN O. HOLMAN, ASSISTANT ENGINEER.

Purrtianr, ILL., July 7, 1883,

SIR: I have the honor to submit the followibgﬁgeport of the operations at ¢ Jim
Smith's” during the fiscal year ending June 30, 1883 ;

'll‘hei hurdles for the improvement at Jim Smith’s inclade a primary and nine sec-
ondaries. .

Construction work began at the upper end of the inclined primary June 1, 1882,
During that month 1,500 feet of dritt row, 900 feet of hurdle row, and 850 feet of
brace row were driven.

July, 1882, opened with high water, necessitating suspension of work until the
17th; From then the work progressed continuously until the closure in the fall,
which oceurred the 6th of December.

lW‘ork was in progress on the primary, and the secondaries from one to seven, in-
clusive,

The following tables are given to show the amounts of piling, mattress, &ec., con-
structed in each month on the different hurdles, ending with the totals constructed
during the half year:

Primary HurbLe,

IF to F, 3,820 fect 4 F to E, 13,325 feet = 17.145 feet.)

i t & < i =

» 4
i B EERE

P2 & 2 3 | 2 3

L - 8 s . { .1 g °

| B 4 e — P =
PHIBE ceeeeennennnennnrnnenn. l gi0| 1,270 930t 3300| 1.0050......... 7,855
Stringing ....... 0 00T ! s0| 1 600 3,575( 14050000000 7, 430
MAtETERS oneeennnnonoeronn, ! 680 | 1,270 600 950 | 2,000 300 5, 800
L T T - | 700 1,050 1,120 950 2,000 000 6,420
Wattling. ... oIl 0| 1 60 |- 520f 2400 [.......... 5,320
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SEcoNbpARY No. 1.

{870 feot long.}

: % Cog £
: £ . £ T
£ . Z 5 i £ < |
b g . 3 2 . E E
' R . £ i : | 3
< i £ ., & # £ | B

— e e e -

Pillng........ ; SRS 7% FUUUURUU ISR SRR e
Stringing . : .

¥

Mattress... Sy 870
racing . : cesssesnae 870
Wattling ; L1 R S Ft ereecdieeiina. . 870

SkcoNpaRry No. 2.
- {1,940 foet Jong.}

. ! : '
PIUE coeereeneeaannn oes b | 1,40 250, 2001 500 ..........
Strduging oo il et 1,000 200 ; 450 h.........
Mattress..... ireesacnn PROP PO I A 7 i 550 ; 200 450 foeenen...
Bracing . coovinvnnuneen o] crreenen i S LI 450 250 §oetnnenn.
Wattling...__ ,i 340 600

]

~- . . R RIS SO ST

0 09 18
EEZEE

SeEcoxpARY No, 3.
{1,800 feot lony.})

270 ,
Stelwelng ..o ooon e, !.......... ceenneieas 74.‘” 475
Mattress ..... ceeveronnocecandana. coennn 415 20
Bracing ............. PO | RO [ 476 | 745
Watthing.oooe o vvneen .. l.-........ ceemee mee 475 l

-SrcoxpaARrY No. 4.
{1,250 feot long.}

T I S e e e
T 325 i 2 Q... 575
Stvinging ..o 000 | 260 .- e 875

250 . ..., (4

Mnttress --------------------- 575 575
87D eenvennn.. :

|

Bracing .._.._........ cemannn i

Wattling.............. e i 615 .o........ 515
i ! I

. I O

Secoxpvary No. 5.
{1,050 fect long.}

Filing.............
Stringing
Mattress
Brucigg .........
Wittling

SEcoxpanry No. G,
{1.300 feet long. |

e e W0
.............. PO P 580 170 ... ...... ..........!

esvaensmncfreanananen

Stringin
Maltress

A - PN S 750
racing ... '.......... ..... cerea 1."30
Wattlinge ..... veacerennmensnsddannnas I JOP P . 750

{ H i
 5455—A 83— 18

brg A
sevevecnsefrscscnsans 750

sresersacrfuececcnas 750
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TOTAL CONSTRUCTED.

bk ! 52 P
a3 2 | g A 2
= g 2 8 g -2
o & 2 I = ] 3
= F) i B } S o g o
5 < I 4 | 8 = £
P oo c0ss s messicimssisosn 1,650 3,355 l 2, 550 5,520 1,980 oo, 14,935
Stringing ... : BOO| 1,720 4,535| 5595 330 §....... .. 14,930
Mattress. ... 1,230 3,205: 1,040 3,500 3,175 300 | 13,3%
Bracing cocccevecrvccccocccnes 700 1,920 , 185 2,895 4,100 600 13,060
T R —— 300 2,710 1,675 | 2,465 £,500 Focusesones 11,65

When tHe river receded to a working stage on the 17th, construction work was
begun. . Two barges with portable quarters and twosets of portable qnarters on shore,
capable of accominodating thres hundred and fifty persons, were then in use, although
during the first week of July only ninety-niiie persons were employed.

The high water flooded the mon’s quarters in the upper set of buildings, and cansed
the moving of the building of the lower set, but no other damage was done to them
by the high water, . s . _

The seven pile drivers, Nos. 1, 2, 5, 7, 18, 19, and 21, then stationed at this work,
were idle until the 12th of July, when fbur of them were used in pulling drift prepar-
atciryztlo driving, which was resumed on the 17th. No, 21 was taken to Twin Hollows
July 21. . -

hree of the drivers were placed on the primary and two on secondary No. 1.
Driving on No. 1 began at the shoresend and was carried toward the primary, closing
with it August 25, although on Augrst 6 it was within 50 feet of closing, that space
being left for thie passage of the drivers and barges working above. After the drift
had been cleared from the primary between Stations 9 and 9450, that line was car-
ried continuously down stream until Angust 5, haviing then reached Station 22, where
the firat break occurred in the line extending the 200 feet between Stations 19 and 21,
This break was causcd by the accumulation of drift coming from the eaving bank at
Beard’s Island, the piling in the drift row breaking and carrying the hurdle row with
it. ‘The drift row above Station 19 was helill by the floating mattress, which had then
been constructed to Station 1-4-50, although -more drift had gathered above Station
19 than helow. .. To prevent further breaks, piles were A)laced across the row connect-
ing with the drift hurdle and Urace piles, which braced the row during the building
of the mattress and the placing of braces. This cross-bracing was continued with the
driving of the line as far as Stution 29, which was reached August 25, .

It was then decided by the officer in charge to connoct the work with the channel-
bar, and' the drivers wero moved to the bar, driving up stream, so'as to connect some
distance from the bar. Driving was also begun at the same tiime at the bLar end of
No, 2, working shorewards. In the mean time No. 2 had been driven since the 1st of
August from the shore to Statign 6-4-40, and also No. 3 since the 20th of August had
been driven 350 feat froni shore to Stition 12-4-50, v . -

These secondary lines were protected in a lfr'ent measuro fromdrift by the primary
line, and in-their construection oily the hirdle und-brace rows were used with cross
braces, hut the stringers were placed on the hurdle row as soon as driven.

On Monday, the 28th, with the hurdle lines carried to about the distance as above
mentioned, the mattress from Beard's Island, with two harges attached, managed to
pass through without'(_lohi",'r;' any material damage to the hurdle lines, The mattress,
about 800 feet long, came down hroadside on, with two barges attached to the river
end, the shore end of the mattress striking the primary nt about Station 23. Both
barges swung around the end of the primary without striking, and were finally caught
as they passed No.3 hurdle. The mattress went through, breaking all of the lines
fastened to it as it passed the different hurdles.

During July and August the employés, the maximum being 202, were niostly dis-

rosed of in two sets of quarters, one on barge No. 29 and the other on shore ahove
urdls No, 2, The quartcrs at the end of No, 6 hurdle were nsed only by a few. A

set of buildings taken from Twin Hollows, east side, wero crected just below the lower

quarters duribg the first week of September, and were ready for usc on the 7th.

As the Humphreys conld not land at the upper buildings, it was decided to, niove
them to the lower landing, and on the 16th they had been moved and were ready for
use, ‘The drivers woro also increased in number from six to cleven during the first
week of SBeptemnber by the arrival of No. 17 on the 4th, Nus. 8 and 11 from Cape Girar-
deaun on the 6th, and Nos, 9 and 10 froin Twin Hollowson the 7th. - But even with the
extra drivers and quarters less work was done in September than in August, on ac-
count of the chills and fevers then ‘prévalent in the cump. It was near the end of
September beforo crews could be found for all of the drivers.

break of 260 feet in line No, 2 occurred between Stations 9450 and 12 which, was
repaired during September, and ouly from Statious 6 to 8 remained undriven.
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The primary line was closed on tho 21at, and by the end of the month it had been
entively lin{s?c«l from the shore to the bar except 500 feet of wattling between Sta-
tions 20 nnd 34,

Until the 21Ist all the driving had been done on secondaries 1, 2, and 3, and on the
primary above F, but the drivers were then moved from the primary to hurdlcs 6 and
7, driving from the bar. o

In Octoher the drivers made, the best showing, driving 5,620 lincar feet of hurdle
line. No. 5 hurdle, 1,050 feet long, was driven botween October 9 and 21, in the week
ending Octoher 21, No. 4, begau October 12, was extended 325 feet from the bar, No,
6 hurdlo and the gap in No. 2 was finished on the 13th; the gap in No. 3 finished on
the 20th, and 3,200 feet of primuiry diiven botween hurdles 4 and 7.

In November 1,930 linear feet of hurdle was driven, 850 of it on the primary be-
tween 4 and 7, 250 of it on No. 4, and the balance in repairing the breaks of the hur-
dle lines. L .

The force of laborers was moro than doubled to keop tlie construction of mattress,
wattling, &o.,ip with the driving,  From 202 on Septeiiiber 1 an increase wasmade
to 356 on October 1, and to 545 on November 1. To keop this force, three barges with
guarters, ono quarter boat, nnd thrée sets of quarters on shore were in nse with a
total acecommodation for five huiidred and seventy-njue men, *

The rise in the river during tho week ending October 21 caused a caving nnder the
mattress at the bar ond of the priniary. As the mattress lowered, the bar began cav-
ing very rapidly. No. 2 liurdle gave way again betweon Stations 74-50 il 12, and
Ne. 3 followed by hreaking hotween Stations 6450 and 8. The caving after it ex-
tended around the bar end of No, 2 on tho 24th was very rapid. Theso breaks in Nos,
2 and 3 were ropaired, as nlso another of 76 feet in No. 3 hurdle at Station 10, The
final break occurred'in No. 3, between Stations 13 and 144-25, the ropair of which was
in progress when the work was stopped. )

The break at the end of tho primary was, of course, dne to the water crowded be-
tween the channel har and the primary hurdlo, but in the secondaries, when the wa-
ter passed tliroiighi the whole length of the wattling, these breaks were due to the

umlerminli’iF of tho mattress. , 3 »

The double thickness of hrush as well as the strin{;c_m used in the construction of
these foot-mats, render them too stiff’ to lay closely to'the bottom unless loaded with
over amount of stone; and in_caves similar to hiirdles 2 and 3, where the water was
checked by the wuttlinf and held botween the bar and shore, it required but a short
tilm; to undermine the hurdle at some point, relieving the bLalance of the line by a
washout,

A foot-mattress; constracted similar to the protection mattress, where tlie brush by
weaving could he made donble width instead of double thickness, would be better for
resisting the scour. s

Betweon point F and hurdle No. 4 on the primary, four rows of willows and one of
cattonwoods wero planted. This work consumed the tiine of a snb-overseer and sixty
men from 9th to 28th of October, The willows and cottonwood cuttings were pro-
cnred from the Illinois shore opjiosite the clianiel biar, and the wagons loaded with
these brush cuttings wore ferried across in fiats at hiurdle No, 4; 450 feot of the line
was lost by the caving of the bar between Stations 0'and 44-50. _

The steam-launcli Florenco has beeii in service since the 1st of August, renderin
valuable service, in moving small flats, piles, and pile-drivers, although not work
to her fullest capacity on account of her “[f!lt build, v -

Beginning with December, the force of laborers was rapidly rediced, the floating
property transferred to Twin Hollows, and the property remaining left in charge of
Wm, Lee, overseer. )

The hurdles suffored greatly by the running of the ico in the spring,

2 The following table gives the length of the hurdle lines standing January 1 and
pril 1:

Standing ' Standin, I
Hurdles. January 1. April 1.g j Loss.
870 300 570
1,890 850 1,060
1,220 320 00
576 150 | 425
1,050 270 | 780
670 | &0
100 108 ie,,
8,455 | 2,660 : 3,795
4,56 | 2,875 1,700
3,550 | 2,650 i
8,125 | 5,625 | 2, 600
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Another break oceurred in the primary from Station 24-70 to 5450 the last of May

‘These changes are shown on the tracing accompanying this report. The full blue
line on the primary to Station 7', with a tmken line to Station 15, shows the length
of line constructed to June 30. The dotted part was washed away by the high water
of July, 182, The dotted yed lines on the primary and secondaries show the portions
carried nway sinee January 1, the full black lines, the portions of the hurdles now
a{anl(’llng. The full greon lino to Hurdle No. 4 shows the *mxgth of willow-planting on
the bar.

No construction work has been done this senson, Two of the portable buildings,
with theiroutlit, were pliced on Barge No. 32 for service at Pulltight. The remaining
property was trausferred to the depot.

Yery respectfully, yvour obediont servant.
Joux 0. HorLMaN,
Resident Engineer.
Maj. O, 11, EnxsT,
Corps of Ingineers, U, S. 4. _

10.
FOSTER'S ISLAND.
REPORT OF LIEUTENANT FREDERIC V. ABBOT, CORPS OF ENGINEERS.

UN1TED STATES ENGINEER Orrice,
Suaint Lonin, Mo., July 3, 1333,

Sin: I have the honor {o transmit herewith my annual veport upon the work done
at Foster Island duriiig the fiscal year ending June 30, 1853, with a view to improving
the Mississippi Rivor i that vicinity.

I assumed eharge of thiis work on the 13th of June, 1833, velieving Mr. J. A. Worthon.

My report covers the operations of the entire your.  — ,

A set of portablo shanties for quarters was erected it Foster Island in September,
1852, with thie expectation that the works near Capo Girardean, Missouri, would be
completed, and. the engineer assistants and plant thiere in service would hecoriie avail-
able about the 1st of October. They did not arrive till October 25, and from that date
till November 9 Mr. J. A. Worthen, the resident engineer, assigned to this locality,
was engaged with his foree in eveeting shanties and making the necessary preparations
for beginning a new work. . -

‘These préliminaries having Beon conipléted November §; a matfress to profect the
shore of the island below standard low waler against the further advancs of the river
was begun as siear the hond of the island as n Jarge sand-bar, which had formed dur-
ing the priacellin{,' hiigh water, would allow. , ,

!i‘lm head of the maitiress was supported on piles instead of on a barge, as”is the
usual method, beeause thio dopth of water was slight, and the approach of freezing
weather rendered it inexpedient to risk getting a harge hard aground in u position so
exposed to runuing ice. o , :

Tho width of the mattress, 105 feef, was 15 feot less than the standard, beeause no
rognlar ways-harge was aviailable, and the barge flat used for the purposs was not

__long enough to nccommodato the usual namber of ways. Care was exercised to sink
the matiress so that its outer edgo was 120 feet on the channol side of the cnrve of
standard low witer, go that in the future the zone 15 feet wide hetween the jnshore
edge of the mattress and this enrve can he profected witlivnt difficnlty.

But 580 linear feet of mattress had been comploted and placed when navigation
closedd, anil work was suspended for the winter. This eeenrred December 1, 15859
only twenty-two days after the work had heen hegun,  Part of a barge-load of stone
remnined after the mattress had been placed, and this was distributed as wedinm
stage revetent, near the u[n‘ier end of the protected bank. .

That so little was accomplished was largely due to many unfavorable cireumstaiices.
'The force of laborers varied constantly between ten and fifty, no men remainiig long
enongh to become expert, but all leaving after they had earned money enough to pay
their passage south, whera they intended to work on the lowerriver. The weather was
seversly cold. _ .

Sinco December 1, 1882, no work of construction has heen done at this loeality on
account of prevailing highwater. The condition of the bank hiis heen exanitiiéd froin
time to time, and on April 30, 1833, the shore line was surveyed; it in shown on the
accompanying Plate, No. —,* in a full line, The shore-line in 1821 is also shown, in

* Plate not forwarded.
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dotted lines; that on December 1, 1282, in hroken and dotted lines. The plate shows
that the shore has receded between 100 and 200 feet, nbout ten seres having caved
into the river, . ) .

The position and extent of mattress sunk isshown in broken lines; the stone placed
as medinm stage revetment is seen near the point M. M Nis r ehained base; its two
+ stremities are located with reference to points 27 and 20 of the general survoy of the
Mississippi River between the Hlinois and the Ohio rivers, made under this oftice,

Work will be resitmed at this Jocality as svon as the river has reached a suficiently
low stage.

!“nlln{.\.'ing is a detailed statement of expenditures for labor and material.

DETAIEED EXPENDITURES FOR LABOR AND MATERIAL AT FOSTER ISLAND, FOR FISCAL
YEAR ENXDING JUNE 30, 1823,

Law-water proteetion’

To labor, constructing matiress. . ... S s L U
To labor, sinking mattress . ... ... .. .. ... . ... . 1772

. — 5508 6%
I T N eea. 1,300 0
To labor, driving piles ...l viivaio.. RO | Ul T

Tuo pile timber, sixty-six sticks driven................... 19027
To pile timber, eight sticks miseellaneous............... 2 1§
—— 2316

To stOBe i i e et e v ieeen e eee. 187 39
TOFOPO .« it te et ctareceneecsenrancrransnnanse nns 33 35
Towire .. . ..oiiiiiiennnn.. P, cereas it e e 53 50
] o7
Towmills oo e e 4 20
Tospikes ..., ..., e et e e e atre e, 1% R
To subsisteuee, service at Iocality.......... crreceeeeaan . 306 11

To subsistence, provisions. ... oo il 472 74

To snbsistence, eontingeneles. .. .. ..................... MW
—_— %3 18

To equipment, steamer Aniba ... .._._.... ... ... ..... 20 30
T equipmeiit, steainer Humiphreys ... .. ........... 134 88
To equtipuient, pile-dreivers ... .., cooue..... ceecreaaaen 45 44
To equipment, bavge flats ... .. ... ..., ceanen ceeeee. G2 2
Toequipnant, skifls ... ... ... ... .e...... BO S0
To equipment, tools and appliunces ... .. fomnn R o)
To equipment, quarters ... ..coooooiiiiiiiiiiiie.... 218 40
— B 2
84,122 22
Mean stire protection @
To dbor, placing stone. ... .. R 5L LI
T 118 75
To subsistenve, serviee at locality......... e e §20 &5
To subsistence, previsions ... ... ... ... .. .......... 3011
Ta subsistence, contingeneies...............o..__.. PR 120
o — A2 16
Ta equipiment, steamer Humphreys.......o.ooo.oooooo.. 16 86
To equipment, quarters.. ... ...l o iiiiiiii il &40

—_— B W
. —— 2206 42
Engineeritig and contingencies:

Taengineering..ooovoveeue ... S < /1 1)
To contingéneies. ... ... DR 1 #1108 111
Fogenernl expense. ... ..o ... e et . 241 50
Tosureeys. .o e e, e e 116
'Tntok-plmne ........ U IDIDNPI 2 | I {131
I'o oftice furniture.. .. et e aeemee e aaans 134
Todnstruments .. ..oo oo i e e 4 52

—— 1,440 54

Poralo s e - N | I 1 1.

Very respectfully, your ohedient servant,
FrepERIC V. ABROT,
First Lieut, of Engineers,
Maj. 00, H. En~sr, :
C’orps of Euginders, U. 8. 4.
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11.
PIASA ISLAND.
REPORT OF MR, C. D. LAMB, ASSISTANT ENGINEER.

Saint Louss, Mo., July G, 1883,

MaJoRr: I have the honoi to sulinit the following report of operationsat Pinsa Dam
during the fiseal year endliig Jutic 30, 1883, , , . S

The chute on the 1lliiiois side of Piasa Island had been used as tho steaniboat chan-
nal for several years, bt lins been ruin with constaittly iucreasing difeulty on aceonnt
of the lnvge har whith had worked dlown neross its head.  When the river foll below a
mediuni siage in Augiat, 1832, steainbionts were obliged to pnss down the west side of
the island crossing the dam near the Missauri shore.  Thoe erest of the dam was lower
at othor pluces, particularly near the island, bhut steamers conld ot _get to and from
these dopressivns witli safety oii account of shoal water above and helow. Soundings
taken August 26 showad but ¢ feet of water on the dani in the available chaunel, the
stage of the river at Alton baing 9 feot above low water, :

In accordance with your instructions of Augnst 31, an effort was made to lower {he
crest of the dawm hy i,m"piml; the sand fropi beneath it with a Roy Stone dredge.
Work was begian Seplomber 13, the hydriiulic oxedvator deseribéd in the roport of
the Chief of Engincers for thie year ending June 30, 1882, p’n;iga 1604, ]iiu‘iiiji beon equip-
* ped with a drodge arranged as follows: The tube of three-eighths inch hoiler iron was
14 inches in diamneter and 40 fect long, one end of wliieh was susperided froui'a derrick
and the other fronn*davit placed on the bow of the excavator.  One-hialf the stream
from the large pump passed through a section of hose into n pices of 3-inch . gas-pips
fastened to t'flb undor side of the tnbe and terminated with a nozzle, ‘Thisdischarged
at the end of the tube and formed. the stirring-ip jot. The other half of the stream
from the pump was used as an inducing current. ‘This passed tliroiigh a section of
hose into o picee of 4-inch gas-pipe attached to the upper side of the tube and was
divided by a fork, through the recurved logs of which it passed into nozzles inserted
in the sides of the tube and pointing toward its ujpper ond, induecing a current which
raised to the surfuce the material stirred up by the jet, ) o

The oxcavator was located about 600 fect from the Missouri shore just below tlie
dike, on which the water wns about 3 feer deep. The dredige as arrangéd was foind
to work well until the excavation had been carried fo a'depth of about 15 feet, when
thes upper end of the tube choked with sand. ~ At adepth of about 10 feet soundings
showed that snmd was raised at’nrate of about 1,000 ¢iibie feet per hour. This rate,
howaver, varied groatly with the depth. It was evident that iiore pressiire was needed
in the induchiy juts, and the whole poewor of the punip was applied to tliem: The ve-
locity of the discharge throngh tlie tithe was thus greatly increased; stones of three
or foiir poumls’ weight being brought up through the tube from a depth of 15 feet, hut
the flow of sediitent was very irregular, showing the neeessity of a stirring-up jet.
This was supplied” by the jet of pile driver No. 3, which was anchored slong side.
With this arraugenient excavation was carricd to a depth of 27 feet. Brush fouiid at
a depth of over20 feet Toeated the foundation mattress of the dam, wlich was un-
dermiueil to a distance of about 15 feet, when progress was interrupted by the falling
of brush and stone into the excavation, this inaterial, however, falling from the down-
stream edge of the dam without lowering its crest, which was 40 feet wide at this
place. _ v -

Operations were suspended September 22, on account of the breaking of a hand-
hole plate in the hoiler of the excavator. A clunijpof piles was driven throngh the
dike about 150 feet from the Missouri shore, just inside the best steamboat channel.
This clunip was used as n._({pvommen_t_;ligh,t--lloude. '

The river continued falling, aid soundings taken on the 3d of October showed but
4 feet of water in the available ehaiinel over tlio’dam. _ " _

The work of cutting a ehannel throngh the dam by dredging was hegun October 12, by
the contractors, H. 8. Brown & Co., of Quingy, Iil., under tlieir proposal of October?.
Their dredge was located about 400 feet from the Missouri shore and moved in toward
the bank as the dum was removed. Dredging was continued uitil November 9, when
a channel had heen excavated 3E5 feet wide, beginning abont 15 feot from the Mis-
souri shore. This channel had a miniidiihi depth of 94 feet when the gange at Alton
read B feet above low water. The ch@iiiiol’ was tised by steamers during the balance
of the low-water senson, and although the river fell considerably after work was
finished, no coinplaints were made of this locality, and it does not seem probable that
more work will be requiired at this point.

The minimum thickness of the layer of stone removed was 4 feet, but as some of the
rocks dredgen up were from 2 to 4 feet long and nearly as wide and thick, this depth
was exceeded in places.
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The total quantity of material removed, ealculated by surface measurement, was
2,451 cubie yards, of which abont 25 per cent. was stone; 127.6 cubic yards of this
stons was unlonded upon the dike at Alton Harbor, the remainder wus dumped in the
deep hole under the shore end of the dam, '

A considerable quantity of brnsh was dredged “P from the foot-mat. It was found
in a very gowd state of preservation after hoing su merged for six years,

The material excavated was measured aind the work inspected by Mr, Gerald Bag-
nall, who displayed the sasme energy and ability in this as in all other duties assigned
hime. :

Very respeetfully, vour obedient servant,
C. D. Lams,
Assistant Engineer.
Maj. O. H. ERxsrT,
Corpx of Engincers, U. 8. A.

12.
ALTON HARBOR.

REPORT OF MR. C. D. LAMB, ASSISTANT ENGINEER,

SaixT Lovuis, Mo., July 16, 1833,

Magor: I have the honor to submit the following report of operations at Alton
Harbor during the fiseal year ending June 30, 1883,

In accordance with your lotter of instractions, dated August 31, 1882, operations
for improving Alton Harbor wore resumed on the 4th of September. ]

The chunges progressing in the harbor during the sprln;i: continned through the
summer ; the large bar at the foot of the leves moved steadily down-stream, and the
scour above the dike was very. marked, nmotintini to about 6 feet since work was
begun. This scour also extended for some distance below and inside the down-stream
eml of thodike. The material removed scems to have been deposited in front of the
tow-head below, forming a reef which is continually moving down-stream and cross-
ing tho main’ chamel of the river agaiust the lnr,io bar below., There had been a
very marked fill below the dike, especially near the Missouri shore, where it amounted
to ahout 12 feet, )

The work done during the spring was found in good condition. The crest of the
dike was from 8 to 12 fect above low water, and as the snrince of the river was but
9 feet above the same plane, there was little water ruuning over the dike, except
throngh a few narrow depressions near shore, >

The ways were found in good condition, and the eonstruction of mattresses was
hegun on the 6th of September, which was as soom as n supply of brush conld be pro-
eured, and continued unntil the 17th of November, when sixty-one mattresses had
been constrncteid und placed. One of these mats built in position was 480 feet long,
two others 100 feet each, and the remainder were each 80 feet. long, all being 42 feet
wide and 24 feet thick. ' i

These mattresses raised the dike between the points A and B to a heighit of about
10 feet above low water, Owing to the continued low stage of river, the methed of
building the dike above that height was changed by yoiir verbal instructions, 10 feet
ahove low water beiig fixed as tﬁe height of the mattress work ; tlie dike above that
stage to he built of riprap. Most of the stono received while mattresses wore being
built was expended in sinking them, but after the mattress work was finished the
stone work progressed very rapidly,and the dike liad been completed to a distance of
3,000 feet from lfls upper end December 7, when work was suspended on account of
cold weather and running ice. :

The equipiuent was temporarily laid up in Alton Slough until December 13, when
the river becamo clear of ice and the stone remaining on the barges was towed to the
dike and unloaded. This stone was sufficient to complete the dike for a distance of
500 feet further, but as the river had fallen ahout 6 feet since work was suspended,
the loaded barges could not be landed within £00 feet of the lower eiid of the com-
{:ictc(l part. The stone was therefore placed as evetly as possible over the dike,

tween 3,800 feet and 4,500 feot from its upper end, raising that portion to s height
of ahout i2_feet ahove low water. Four of the barges were then towed to Saint
Louis, and tlie remainder left in the slough antil December 31, when they were also
towed to Saint Louls hy the stefimer A. A. !lnmphi'eff;.’ — e

The appropriation being exhausted, no wark was dobe at this place during the last
half-vear, The changes in thé"’t’:bhditfon of the harbor have been continuons throngh-
out the year; the depths at the lower part of the levee have increused from'3 to
0 feet, and the channel is much nearer shore at that place. The reef, which at the
beginning of the year was opposite the water-works, has moved down helow the head
of Ellis Island, a distance of about 1,200 feet, crowding the channel down agalnst
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the edge of the Iarge bar below. When work was suspended in December a strong
carrent was running aronnd the head of the dike juto the sjough, and the head of
Ellis Island was being rapldly eut away by the water runiting through the narrow
passage hetween it and the tow-head above, but the olid dam bebind Ellis Island,
which is now heing raised to a height of 15 feet above low water by private parties,
will prevent any considerable gnantity of water from passing down on the Missouri
side of the islund. The present condition of the harbor is shown hy the accompauy-
ing tracing, Plate I.

The mattresses were bhuilt of the same size .and in the same way as durin

previous seasons.  Larwér wmanttresses conld have been handled by the hoat wit
safety. but as, owing to the low stage of water, only aliont” 250 énbic vards of atons
conld be towed to the work on each’ bar g0, and ag this quantity was just sublicient to
sink two mattresses, each 80 feet long, they were nearly all mado of that lengih. The
bottom tier was built asone continuons maftress for a distanco of 490 feet, hoginning
2,362 feet. from shore. Tho water was but a few inches deep at this potut, and_the
mat was built in position, the wires being attnched to the hottom gril]:nga]m‘os hefore
the brush was put on.  The ends of the wires wero held above the brush by attach-
ing thém to pega thrust into the sand. Tlireo other mats wers afterwards built in
position to -close depressions in the crest of the brush work, The layer of sténe used
to coniplete_the dike is 4 feet wide on top, from 15 to 20 feet wide ut its base, and
varies in thickness from 4 to 6 feot, being wliat was required to raise the top of the
dike to the height of 14 feet above low water. The quantity of stone required for
this purpose was considerably incieased by the scttling of the mattresses, which
amounted to over a foot on that portion of the dike constracted during the previous
year, . _
A section of the dike, as uctuilly constyneted, is shown in Plate—.* The shape
and extent of the work done diriig the season is indienteit by Plate —,* the mat-
tresses placed in provious seasons heing shown by red nnmbers. Ruferrl'np; to this
date, it.will be seen that eighit mattresses woro usod to fith depressions in the 2,200
inear feot of diko constructed during the previous senson. Twenty-seven msatliresses,
eacli 80 feet long, and one 490 feet long, were nsed in extending the bottom tier to the
point B,  The remnining twenty-five mattresses were placeit on the socond tier. The
top of the mattress-work was thus raised to a nearly untform stage of 10 feet, exeept
toward the lower end of the line, where it is about 8 feet above low water,

The briish nsed was procured by hired lahor from Mobile Istait atid from the tow-
head in the harbor. The larger part of the stone was prociired: from tlie Grafton
Quarry Company, heitig loaded upon Governmont harges at Graftoin. Owing to the
scareity of labor and otﬁur causes, only ahout 800 ctibic yards per week wers furnished.
This was abont the rate at which it was reqitired for sinking mattresses, and no prog-
ress conld be mado in facing the top of the dhm. Eflorts were mado early in the scason
to_procure an additional supply of stone, but withoit succoss, .

When the cutting of the brush was discontinuwl’the force and equipmont thus em-
rlo_\'ecl‘mis trunsferred to Grafton, and the loading of stoie begun from  the shore

helow the quarry ; 650 cuble yirds wore procured _at this place, on which no royalty
was paid. ‘The force was then removed to the.Jllinois shore, nenr the fuot of Piunsa
Island, where it remained until-it was dishandeéd Deceinber 7, 1,550 eiibic yards havin

heen loaded, ut a cont of ‘60 cents per yard, including a royalty of 10 cents per yard.

It wae found that stone, when broken up and piled withii wheeling distauce of the
barge, could be londed it a cost of about 18 cents per yard,

A proposal was received from the Missouri Stone Compaiy, and foar barges were
loaded at their quarry near Hop Hollow. ‘This compuny can furnish stone as low as
60 cents per yard, but should other work be done in tliis vicinity a quarry might be
leased, and stone londed by hired Inbor for less than that anount.

The piling used was ent on Pinsa Island and rafted to the work. The other mate-
rial used was purchased in Saint Lonis,

The following statement shows the amount of wark done during the yenr and its
cost @

To lnbor constructing and sinking 5,300 linear feet or 21,200 cu-

bic yards of matliens. ... ... oot i iiia iiee i aas £7,079 2
Tod b3 cordsbirnsh....ooooveer e i i i e iaceinenns 7,123 286
To 72 sticks, 1,960 feet piling . ... ... ..., S 221 75
To 138,174 cuble yards stone........oovveunnrivionn ... 14,022 G5

To 6,000 pottnde Wire . ..... oottt aiiiiiae oL 270 00 ;

e ——— 91,042 66
To equiptient, ateanier Littfe Bagle No.2..._.. ...... TeTaesees 2,449 53
To equipment, pile-drivers ..........c.ccivviiiiiiane. $poas, s 67 20
To equipment, skiffs .................. Do wsien moswsvie sdin o5 AHSE 364 58
To equipment, tools................ S— D — hbl 57

. 3,432 83

e Pl:-ltéﬁ n-n.t.- -ﬁlr'w-ui'li.e‘l.i.
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Engincering and contingencies:

To engiieering. oo ieiee cirireiieiecrtenanrerenccnennnanans 1,230 32
To contingeneies .... ... oooeieiiieiiienean.. PR ———— M4 &
—_— 81,545 17
WOt s cnccciimes snnn moni bobes st sbis noss Sose Soms SeEEHSEEE 34,000 00

The number of enbic yards of brush and stone placed in the dike during the year
was about 35,000, at a cost of ahout 97 cents per yard, Ahout 58,700 yards of dike
have been constructed since the work wns begun, at a cost of 867,324.70, or $1.15 per
vard, . )
" This average is increased by the cost of the work done during the fall of 1881,
which was.82.90 per yard, as only 3,0 cabic yards were bunilt on account of bad
weather and rapid changes in the stage of the river.

Very rospectiunlly, your obedicent servant,
’ C. D. Laus,
Assistant Engineer.

Maj. 0. H, ERNST,

‘orps of Engineers, U, S. ..

13.
SUPPLY DEPOT.
REPORT OF MR. C. L. STEVENSON, 8UPPLY CLERK.

UxiTed STATES ExGINEER DEPOT,
Saint Louis, Yo., June 30, 1883,

Sir: T have the honor, vespestfully, to siabmit a report of the operations at_this
depot for the fiscal year ending June 30, 1823, B

The equipment was increased by the constriuction of two hull§ for pile-drivers
nineteen hurdling flats, one floating machine-shop, one wharf-boat, three second-hand
coal barges, convorted into barge Hiats for carrying material, four portable shanties
for telephone oftices, one half section of portable shuuty, three foreman’s quarters, six
complete sats of portable shanties for quarters, —

The materials which were prepared and framed for bitlldiing two new hulls for the
machinery of pile-drivers No. 3 and 5 in the first half of 1882 were put together, the
machinery (thoroughly repaired) was adjusted on the new hulls, and the drivers were
gn;mlﬁe‘rmd for service, No. 3 on the 6th of September, and No. 5 about the 11th of

claner, ;

The hulls are substantially biiilt of good matorial, according to the géneral'deosigns
of those previously mide hers and described. The new are 7 feet longer and 2 feet
hroader, and the cabins 4 feet longer and 1 foot wider than the old ones, making
ll:li":s 20 feet wide, 67 foet long, 3 feet hold ; cabin, 13 feet wide, 34 feet long, 8 feet

wh. . oy

The dimensious of the hurdling fliits are of 12, 10 feet broad, 35 feet long, 24 inches
deep ; of 7, 9% feet broad, 35 feet long, 22 inchos deep.

They were built, from time to time, in the firat half year as they were needed, are
strongly made, fastened and braced with iron. .

Two of the fornier are decked and furnished with a boom derrick, with stiff guys,
for use in constracting hurdles.

. T'he unwales of twenty-seven large flats were raised 6 inches, making them 22
mches deep, . " .

To facilitute repairs to nmcllfnerg liy avolding delay attending fts transfer to the
depot, the old hull of pila-driver No,'s was repaired and strengthened, a cabin 14§
feet wide, 494 feot long, 8 feet. ceiling built thereop and used as a floating, movable,
machine shop. It was supplied with the equipments, tools, &c., requisite for such
work, and put into service about the 21st of October, T
. To afford easy shipmeiit of freight, and a snitabla protection to supplics intransttn
in very low water—the platform of the wharf heing inaceessihle with ordinary means
at that atago—the old hmll of pile-driver No. 3 was repaired and strengthened, a eabin
17 feet broad, 48 feet long, and 8 feet ceiling built on it to be used s a wharf-boat.
It was completed for uarvfce about the 16th of September. .

Barge flata Noa. 41, 46, and 51 were convortad into temporary matiress harges by
construethip thereon platformis and ways, The platforms, similar to those on the
regular inattress harges, extond 4 feet over the upper side. The ways arsc of oak,
thase of No. 41 exteuding 14 feet and the other two 154 feot over the lower side to
;\'nthiln 2 feet of the water, and ars of suflicient longth to weave a mattress 100 feet
wonsl, - ;

Ways for making narrow mattresses were bullt on cighteen large fiats,

A new platform, 120 feet broad, extending 3} feet over the upper side, was placed
under the ways on mattress barge No, 2, .
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Three second-hand coal bm;{;es piirchased to be altered for carrying materials were
strengthened, the additions, inishing, &o., being aimilar to those now in use, which
have been definitely described heretofore. They were fitted out each with new pumps,
capstans, head and stern lines, marked United States Engineer Department, ¢ No, 57,
58, and *59,” respectively, and transferred to service Nos, 57 and 58, July 29, and
No. 59, August 19, o T e

Four portable shanties, each 12 feet long, 10 fest broad, and 8-foot ceiling, were
made; three wore transferredl and puit up, one at each of the followiuﬁ tianied places,
viz, Lfom’mec, White-house, and Ivory Station, on the Iron Monntain Railrond, foruseas
telephono officés for the works at Jim Smith’s and Chesley Island, at Boar(i’u Island,
and at Horsetall,respectively. The fourth is here, subject to requisition,

One half section, 74 feet long, 20 broad, and 8-foot ceiling, for sleeping quarters,
was added to thoss on barge fiat No, 28.

Three portable shanties, each 20 feet broad, 30 feet long, and 3-foot ceiling, were
madde and transférred to works, 2§ sections to Foster’s Island, and one-half section to
Chesley Island, to he put up tlére as foreman’s quarters,

Agreeably to orders from hoaddquarters, received about the 1at Noveinber, to con-
struct six complete sets of portable sharities to be used as quarters in tlie next season,
they were comuienced at once, and, with their complement of furniture, were com-
plefed about the lst of Febranary. Each setis composed of one mess-room and kitchen,
20 feot broad, 60 feot long; 8-foot celling, with suitable divisions forstore-room; pairtry,
and sleeping quarters for hoarding master, cook, and waiters. Onesleeping quarters,
45 feet lonjg, and one foreman’s quarters, 30 feet long, with other dimensions same as
the mess-room and kitclien. Each set makes a complete outtit for seventy-two lnbor-
ers, with complement of overseers and attendants. ‘

These shanties aro made it sections éasily handled and put together, each set, with
306 carriagisholts. A description of siinilar ones, the manner of putting them together,
have been described in provious reports. . . '

One set of the sleaping and -one set of the foreman’s were put up on barge fla$ No.
48, to be used as quarters, One set of the foréman’s and one section of another fore-
man’s quarters were added to those on guarter barge No, 31, . —

To shut off the depot grounds from the public thoroughfare along the Iron Mountain
Rallroad, a board fence, 6 feet high and 521 feet long, was put up, which, connecting
with the storehouses, extends froii the old arsenal wall on the north to that on tle
south side of tlie depot. This lino, the two walls, and the river inclose the ground
occupied by the Engineecr Department. .

Among the amaller constructions are one hundred and seventy-eight benches, one
hund and fifty-six bunks, sixty-seven tables, ten trestles, sighteen thousand four
hundred bolts, assorted ; two thousand four hundred and forty-five pile stirrups, as-
sorted sizes, and a large number of implements, tools, and applinnces.

REPAIRS

which were imarle are deseribed as follows, viz:

Steamer Humphréys.—In the first half of the yoar the wood work on the wleel was
renswed, a new ics-box for transportation of perishable provisions added, a bulkhead
was made to the after part of the boiler.to retain heat, hiold was braced on both sides,
which liad been damaged by ice; stanchions, steps, and beiler deck-rail ropaired. In
March she was drawn onto the ways, hor linll overhauled, a sheet of iron plating
renewed on both sides of her bow, an iron shoe put on the sterii, new rivets added
whero needed, rudder irois repaired, plates of iron were placed under the outrigger—
one on each side—to stiffen the guards, in place of old oues, which were of wood ;
gallows-frame knees repaired, hei-plate for capstan spindlerenewed. She was calked
around the stern-post, and her hall ﬂainted. The nigger ongine was removed from
the hold, placed and adjusted on deck.

Steamer Genceral Gillmore.—The machinery for furnishing her with electric light was
fixed in position, .y . e

Steamer Anila,—8tern-post repaired in the first half of the year. During the winter
her machinery was removed to the hull of the new steamer (ieneral Gillmore, and the
old hall is hers, helng used for the present as o wharf boat. L

Launck Florence.—Purchased to he used as a tenderto the engineer working parties,
was rafsed from the wator, her hull and maochinery overhauled, thorouthy repaired
and hill painted.. Later in'the senson she was again taken out, leaks in siphon an
mnd-‘m[np_ stopped; machliiery again’ overhailéd and repaired, and a new propeller
wheel, a roof, pilot-house and fiilo¢-wheel addeil. — -

Launch Hornet.—The cabin, pilot-house, pilot-wheel, and forward deck, which were
burned, were replaced by new otes. . Subsequently anew rudder was madeand fitted,
sk}e} and other parts of her hall ropafred. v B _

ydraulic excavator,—A Yoom derrick, crab frame, and davit were made and fitted.
To increase the current of the water in the sand pump two goose-neck copper pipes
were fitted, and protected under water by a hasket-work of iron.
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Pile-drivers.—A new set of leads and braces and one lead, one braee, and one wench-
post were added, the former to No. 19 and latter to No. 21,

Slight repairs, calking, &c., were made to Nos, 1, 9, 10, and 17, -

‘Tie floating machine shop was transferred to the dopot on the 11th of April, since
which time the machinist has beon engaged in overhauling and repairing mncillnery
to pils-drivers. ) o D haRs : i s .

Drivers Nos. 1, 3; 6, 7, 8, 15, and 18 liave hean put ii thoronjgh rejiair, These drivers,
except No. 3, are furnislicd with Worthington pumps, in which were used brass pack-
ing. These wers foiind to ciit easily in misdidy wator ;. to be, therefore, defective and
expensive, and the. ‘Su'gjjm were ialtered by our machinist so as {o use other less expen-
sive and nioré useful jiacking—a dewript(‘on'of which I will give in bis words, viz:

¢ In worklilg the Worthington pump it was found necessary to substitute some
other packhig for:that used to secure at all times a fiill valuation of her workinj
capacity. The original packing (a brass riig fitting tho plitiger and held by a glan
stationary I the center of the pimij; the pluiiger traveling through same) in pmmp-
ing muddy water wonld cut and enlarge ring so that churning of water would occur,
necessitating new rings in order to securs valuation of pitmp, ] )

“‘Our manner of substitution is to hore out the niddle partition where the original
brass ring was held, fitting it in a stufling-box and gland, the box having four turns
of five-eighths Inch m’ymro elastic packing, When churning commences with this
packing the heads of the water-ends of the punip muat ho taken off’ and gland screwed
up; not over fifteen minutes' work. v

“The elastlicity of the Hling insures o tight packing.

“Otie fillltig will be sufiicient for a pmiip an entire season, doing full work, at a
cost of nbout $1.20—33 pounds of rubher and eanvas,

“'The stufiing-boxes and glands will ontlast the pump, , _ ,

**Na. 10 driver—the first to which tlie iniprovemeiit was applied—nfter being used ..
about three montlis was ullb?cctecl to a test of water pressure of 179 pounds to the
square incli (one-third more than it wascalcillated to bear), and on examinationof the
packing it was.found to he in perfect shape, thus proving the substitution to be what
our service requires, a simple, ensily adjusted, and inexpensive packing, comprehen-
sive to any one, e

**Sinco the 11th of April we have pnt new stuffing-boxes and glands in drivers Nos.
1,6,7,8,9, 10, 13,16, am{ 18.”

Burges,—The bits, timber-heads,.kevils, capstan-bed, deck, and sheathing of No. 9
were ropaired, und her top sides ealked all around. ,

Four new timbier-heads, four braces, and five cross-chains wers added to No. 46, her
hull repitired and ealked. ’

Four picces of gunwales and two planks on the rake on ono side, and two pieces of
gunwiles, one stiffener, and three rake planks ou the other side of No, 3 were renewed,
hull repnfre(l and calked. 3 )

Nos, 12, 23, 32, 49, and 51 were placed in dry-dock and thoroughly repaired.

9Sliglit- repairs were made to Nos. 14, 17, 25, 27, 28, 33, 34, 38, 40, 42, H4, 57, 58, and
!

~

'g‘lm |lmmps and bitts of No. 10 were repaired, top sides, calked all aronnd, and hull
painted. -~ :

‘I'he bow of No. 13 was ralsed from thie water with side dock, a plank helow water
line cut by the ice was roplaced by a new one, her liull calked and painted,

Bitts, capstan-bed, deck, aud hatches ol No, 16 repaired, her hull enlked and painted.

The pumps of No. 20 were tepiired and hull painted.

The top sides of Nos. 22 and 26 were calked all around and hull painted.

MHatiress-barges.—That part of the ways extending over the sides of No. 3 wero re-
paired,

Quarier-boats.—Slight ropairs were made to Nos, 2, 4, and 6. The canvas renewed
in sevoral places on the roof of Nos. 4 and 6, and roof puinted,

ITharf-boat.—Slight ropairs made ti\\_'icoi(.ligginnt; the year. _ _

Small bouts.—Yuwls, skifls, large and samall tluts have been overhauled, repairs made
where needed. Those in service repaiinted, such ns are not needed at ,)ra-aem put
under cover, and all re-immarked ¢ United States Engineor Department,” with their
individual nminbers in the réispectivo serics, _

The private telephotie of the Engineer Department, which puts the depot in com-
wunication with hemdquarters and the several enginecr pirtles, and the city wires
which connect it with the machiig shops and the material and supply market in the

city, have greatly facilitated operations hero by enabling us to meet the wants at the
works witﬁout the delay incident to ordinary means 2(‘ comnmni:mﬁon.
L L ] [ 4

With much respect, your ohediont servant,
C. L. STEVENSON,
Supply Clerk.
Maj. O. H. ERN8T,
Corpe of Engineers, U. 8. A.
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14.

SUBSISTENCE.
REPORT OF MR. 8. 8. VAN NORMAYN, SUBSISTENCE CLERK.

UNITED STATES ENGINEER DEPOT,
Saint Louls, July 7, 1333,

MaJgox: I have the honor to submit my report of operations in the subsistence de-
partment coiinected with the works of improvement under your charge, for the fiscal
year endiiig Jutne 30, 1843, . T _

‘The Prm;e;nt system of providing for employés under your direction waa first intro-
duced in March, 1882, and as I beliove it embraces features now to many ongajed on
works of public improvement where large bodies of men have to bo cared for, this
report is made to include the time from the adoption of the syatem up to the end of
the fiseal year.

ORGANIZATION.

3 =

(1) Subsistence clerk.—The subsistence clerk has specinl charge of the prociremernit
and issue of subsiatence supplies at Saint Louis, and regulates the bill of fure nccordiug
to the season, oo b ) )

Ho also acty as special inspector of boarding masters, and visits, trom time to time,
the boarding houses, inspectingz the hoarding mastor’s subsistence records, and the
manner in which they perform their duties, reporting the result of his inspection to
the ofticer in charge. ,

(2). Hoarding masters, cooks, and waiters,—For ench kitochen there is eniployed one
bourding mastor at a conpensation of 860 per morith; ono cook at 850, and one ‘cabk
at 30, with atfendants in the proportion of onu fer every eighteen meon provided for;
the compensntion of attendants lieing 320 per month ; all of these persons being pro-
vided \\'ltll sithsistenco in addition to theahove salaries.

The boarding masters are responsible, under the direction of the resident engineers,
for- the proper preparation and serviee of the food, for the timely procurement of sup-
Eliea, for the good order and cleanliness of the alesping quarters, mess-rooms, and

itchens, and for the preservation of the bedding, furniturep and subsistence stores.

QUARTERS.

Portable quarteis, placed upon barges or on the shore, are provided, cach set of
which will aceommodate seveniy-two men and their attendants with kitchen, mess-
room, and sleeping quarters,

Allowance of mess furniluye for onc mesa-room accommodaling sevenly-two men.

Articles. * Quantity. : Temnatk,
" Number. |
Basins, wash....... ...l ciiiiaa : 12
Bowls, BUEAT......ocoeie iiiiciicnc e eonees , 8
Box%s: : i i
OPPOT o565 s snmmsmssssssnsss vewes sopvsEses®ss - i
Mxm::rd ! 12§
Brushes: '
[y o | SN —— 4
DB cccmonness sososesnines senssmenvsvensesess 21
Cellars, 881t ...coc.ccnviiicosinncsrsannsisamssnsssss ! 12 -
Cruets, Vinegar .....ocoeenneiiiiiiiiii e 12 :
aps, Coffed. .....c.ccviccnivrcasconocansisessasessn 72 i
Vegetable 16
0, vy TS 1 —— : 4 " (ne-pint.
Forks, table. ... .coooovniiiniiiiniiiiiieeenaa. : 12
Knlves, table -..qccqononvni sssnnssansnsssssenssssasss ! 172
Pitchers: :
MK o cccoccssimmisssssnsssmisassistenasasisss g
4 One-gallon.
80
2
144 | Extra saucers used for side dishes.

Three yards each.

]
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Allowance of furniture for one kitchen accommodating serenly-two men,

¥

Articles. ! Quantity. Remarks,

Barnh. WAOT ceeeeiir e in e ceerenmaen
Beater, egg ...... e msasat et s nneanaceneraan e, i
Buoiler: _
Wash oo rcettrier e e e e Twenty-gatlon galvanized iron, with
cover.

1‘\; elve-ga!lon, with strainer and
Rucet

TOM ccerciianiieeeranenn P, feneeaeas Eight- p;a!lon. with strainsr and fances.
B«m‘d.
Cho Iii'n},;'.'.'.'.'.i.ZZZZI'.'.ZZZI'.IIIZIZZZI:CZ'.’.:Z..?

1 fout by 2 foet by 2 inches.
Mold

TU o onvorenaecrcncsoncecsssccaneovancnnans 3feot by 3 feet, with 4.inch sides and
- back,
Hox,dredgge.coveneneeannmniaae [ cvene
Bromos ......... reessoverssenans coveereannasaone von
Brushes:

Serub o.....o.. teeaaae te caemeacveccseeronarennn

TOpe  mfmhiet e peae b el DD e

Buckets, woter.cooeeeveennena.... temsseorrarriscars
Canomilk .oooiiiiiiiinenan.. temeereuann
Cleaver:

Butcher.............. cemsemecerareieeeancannes ]

| B 112 11 2N PO conee
Clock, marine.......
Cups, . .ooeniinennnn.
Cullenders .ooeievennnnnnaoa.
Forks:

Four-gailon,

; For chopping meat fine,

RO RSt et O P 0D

Lntigg.
Gmu-r. nutmc-u ...........
Grithile ... PO
Hatehet .. .. oovirennnonn
Haok, fee............... .
dArs .ol i

Five-gallon.
Ket ﬂu 83

Heating water for men’s washing.

10.inch.
, Une, 8-fnch; one. 12.inch,
10 inches,
Mashpe r-s. potata.
Mill. coffes... ...
Mop ........
T T R
¢t
Hread ...
Buking.. !
| Sy | T O ’
Pin aolling ccoeeenen oL eveenas cenreaneneeaa .
Plates, piv-.ooenn. ..o R
Poker, (000 .omeeooeons tetectevancaseanernnanane !
Pots:

e

One-haslf gallow.
Do.

24-inch.
§90-pound.

mt... .......... 4o sesemecenscananss vevesesenen H
Seales: H
Beum oo e aeraaae.,
Spring .o
SEopR, Uleee et iennreinerainennnnn reredenanenaan ’
Shovel, e .oioviiiiiaciiiienicniancncenn [ :
Shovel, coal......... emeieee seeancncsearanan crenen}
Sieve, T oonnoin e teteeteraceenareroesaan ves
SKERBIT <.0voorosoooononns teeerenerrans .....;
_Spoons, kifchen. .....
Steel, knife. ... ... . .

Ansarted $°zes.

. Iron,.
= 10-4neh.

BLOCE. COOK —noenrnrss rommnne e eerenreseannoorane.
Towels: .
31 | PN temeacanes [
Hand ... ....oooiieaioil. eeverecetscnennas
Tuabs, wash.............. vesecsinanecens teenmsnscens :

“Cunl, hotel auperior No. .

One yard each.
Ordinar\' erash,

e-'rha bk 0 okt bt ok o et b e 0 et b SAES  bd e vt (O e D bt DT R et e e e ed R 1D
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-Hlowance of bedding for screnty-two men.

Articles. Quantity. Kemarks.

Blankets, doublo. ..o......... R HeREE B paira.. 36!
COMIOTER - oo oo uc0m0s ssssssssssnss ssewsvs number. .} 35 i
Cases, BOIBIEr. ovoceeecenee coveeeennvoscetltioe, § 36 i
Sacks, bed, doub!e coeeeeeneenieennennn... do ! 36 '
Sheots, double ... o lidoll ) 72
CHPT M D T T S do.... 36 ¢

Two men oceupy one bunk. Straw is provided for filling the bed-sacks and bolster-
cases, s

Single buiiks are provided for the overseers, who aro also allowed moss pillows in
place of bolstor-cases. A

Restdent engineers aro furnished with a cot, mattress, and feathor pillow eacl:, be-
sides tho necessary allowunes of blankets, sheots, and pillow-slips.

SUNRSISTENCE STOREHOUSK,

This bufliding is located at the ongineer supply dépot, foot of Arsonal strect, about
3 miles from the coutenl portion of the city, It is a framo structure, 25 feob wide by
125 feet long, with a cellar of the same dimensions,

‘The building will easily hold two months’ supplies for 2,000 men,

PROCUREMENT OF SUPPLIES.

Wilien stores are required the subsisteiice ¢lork procures proposals from the priici-
pal dealers, accompinied by samples, anid then makes requisition upon the officer in
chargo for tho articles, forwarding at the same $Hme the proposals, with an abstract
thereof, and-a recommendation as to which one should ho accepted.

The above applies to all snbsistenco stores, excopt fresh vegetables, which are pur-
chased in open market, as required.

At least one month's supply of non-perishable stores is kept on hand in the sub-
sistence storchouse. o

- DISTRIBUTION OF SUPPLIES,

Fresh meat and vegotables ars issned semi-weckly ; potatoes, flounr, and butter
weekly; and other supplies somi-montlily.

Roquisitions from ench boarding master are sont direct to the subsistence clerk three
days in advance of the tiino tho storos are required,

Invoices and recoipts accompany cach lot of supplies sent out,

Residont engineers sign receipts for stores received by each boarding mastor under
their charge, and retiuran them direét to-tho subsistence clerk. In addition to these
duplicite reeeipts aro made, one of which is signed by tho mate of the boat on which
the supplies are shipped and returned to the subsistence clerk ; the other is signed by
the boarding master receiving the stores amd returned to the mate, who holds it as his
voucher,

QUALITY OF SUPPLIES,

The quality of supplies furnished may be termed *choice.” Flour is roquired to
grade choice, and other farinaceous fooils are the hest the market aftords.

Cured meats are of the best quality, and fresh meats the best to bo had without
specifying ‘¢ stall-fed.”

The following tist of supplies proviited gives detailed information as to variety and
quality:

Articles. :I . Quality.
Arplu. dried....... T ———— Cholce.
Allspice .......... e ..} Clean sifted.
Bacon. breakfast . ..+ Cholee,
=" (g O S O ! Beat mess.
BORIE couums swsssmsmsmes sos s S ST TS | Choice navy.
Butter.....cooivnnnniinniaaiaana bt G Choiee dalry.
CORO - - oocincscsisinmssnmssespsssssmrsmessostns sess ! Prime Rio.
CEACKEYS . .icassnsss sansss sampss sawnss snsranssnsme t 3 X Soda boxea.
Cheese - ovinnoomsmssssposssosmossrpossmpespesesss i Full cream.
Codfisll ..cconvrssnsivmmssmsssonsmsasossssspspesessss Suminer cured.
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Articles. ‘ Quality.

PR e 2 ey - -
Extract: ’

LRBION: o 5o somansammsnats s sanss sérssssnsmseman i Price’s full pints.

Yanllla cocovs iosssvssomsescnssssssnsvnsses S Do, .
Flour, Whest .. ccvcniciccooccansconccssconanososes i Choice, inapected, - .
GHIUS conos consoswons smmanee sssoss Sauns o 5o sos s | Chojce and fresh in barrels.
L A PP Pupe ground, one-quarter pound packages.
HOMINY -coccccimrsssammoscmssmnsosssassesonsemsss Cholce ani fresh fn barrels,
LAt jocus ssmssssmns sumssssssnsmiassis s s Cholce kettle-rendered, 20-pound bncketa
h\-c.l ............................................... Concentrated, Pitts’. four dozen in case.

eRt: "

Corn { Cholee kiln dried, in barrels.

Qat .. .1 Chonce, coarse, 2-pound packages.
Macaront -i Domeatfe. 10-pound boxes,

Mustand.....
Molasses, S. H
Mackerel, No.
Milk. condensed
Nutiuegs ......
Onjons ...
Powders, yeast .

.| Burrows’ Loxington, half-pound tins.
-| Beleher's,
Half barrels, 100 pounds net.
-{ Eagle brand,
ot Prhno sound.
-y Chalee, dry. .
.! Prico’s, 6-pound tins.

Pepper oo ... .* Pare, ground, half-pound tins.
I'iclélu e Snonse | Medium, plain, 5-gallon kegs.
Peaches, dried.. .....cooevvaerioiiioanane.o.o..i Choice, halves.

Potatoes. cocvevenencnennee.. i Choice quality,

POEE oocoscssiscosmsastospmesmosssssssgpsssnspsons : Choles mess, 200-pound barrels net.
177 e S i 8.C. cholce and fresh,

LT g T ———————— : Loose muscatel. 5
SUAE . ceevereaecrncancececrcaaranescosacconncnnn : Belcher's Standard C.

Sall scsssensrssecesssssssssssssesBosssETR RIS TS TS ; Dairy, 10-pound bags.

] i Lake, 280-pound barrels.
SAUCE; PEPPOT covssssssissssssnssssssonsssass ssass Half-piut bottles.

SO oo cicovorcismesemecmmsvasosoresnsssssossesses’ Bestextra family.

SUONIIETY <ocinssssnmnsssncmssasssvieesssnmbsonssy { Plain, cured.

o, - N —— :

Tea, oolong...eeeeeenn T Gool medinm, half chests.
TOMBOEB .o covssscssnesssmssnsnsssposes R — Choice. gallon cans.

VIBBERT - . coocpncsnmemsossespssmrassasssessms ssemes - Cider, forty grains.

In addition to the above, about thirteen dificrent kinds of fresh vegetables are fur-
nished i season.

COST OF BUBSISTENCE.
The awm[ie daily cost per man, with the average number of men snbsisted dane{i

is given in the following table, and includes cost of serviee of all persons employ
in connection with subsistence :

| Average 4
:number of . Average

Mouths. ,  men  'dally coat
" subsisted : per man.
- daily. !
- B — S TN T - i B ey ]
i
531 | 90 50
791 4
989 Cg‘
632 50
857 49
937 i 43
1,039 42
1,096 42
1, 162 47
32 52
281 61
462 42
382 42
192 ’ 40

¢ From 1at to 18th.

From the above it appears that while there were more than donhle the number of
men subsisted during the first fonr months of 1832 than for the same time in 1823, the
average daily cost per man in tho first case was 47 cents, and in the latter only 44
tents. g
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With a full working force the cost of the ration could be still further reduced, as
In one case 63 men were snbsisted one month at

has been demonstrated this season.

a cost of 35 cents per day for each man, and again 43 men were hourded for the same
timeo at a daily cost of 37 cents per mnn,-
The bill of fare for each day is as follows:

Diy.

i
— i
Sunday ........
Monday ....... ‘
'
I
Taesday ....... J
i
Wednesday. .. ,
Thursdag......!
Friday......... 3
Baturday

Breakfast.

Coffes, bread and butter,
shoulder and beefateak,
potatoes.

Cofive. bread and butter,
beefsteak, boiled pota-
toes.

Coffee, bread and buttor, I Boup (bean or rice), roast | Coffec or tea, bread
meat stow, boiled "pota- |

tocs.

Coffee, bread and butter
beefsteak, broskfast
bacon or shoulder, pota-
toes, stewed apples.

Coftes, bread and butter,
beefsteak, potatoes, fried
or stewed.

Coffee, bread, corn-bread

beefsteak, potatoos.

Soup, roast beef or pork, Coflec or tea, bread, and

butter, mackerel and potatoes, macaroni, bread
beefsteak, potatues. or rice pudding.
...... . Coffes, bread and butter, l Soup, salt pork and baked

' Dinver.
1

mashed potatoes,

vege-
tables, coffee, puﬁ -4

ding.

g potators, turnipsorother
I vegetables, pudding. !

mutton, potatoes, vege- i
i tables, 'pie or pmldlug‘.‘ |
i i
I Soup, roast baef,-potatoes.
tomatoes (canmed or
fresh), pie or pudding.

Soup, mess beef and cab.
bage or other vegetables
in season, potatoes, bread
pudding.

Vegetable sou p: codtish,

beans, potatoes, pudding.

g T T

Supper.

butter, meat and pota-
toes, atewed peaches.

Soup, roast pork, boiled i Coffes or tea, bread and

buiter, beef and pork,
potatoes, fried or stewed.

and
and
oat-

mution
ﬂputntm,
ts.

Coffeo or tea, bread and
butter, beef and salt
meat, po tatoes.

butter,
shoulder,
meal or g

Coffee or tea, Lread and
butter, beef (salt or fresh),
potatoes, stewed apples.

Coflce or tea, bread and
butter, cheese, oat-meal
or grits, potutoes, stewed
peaches.

Coffeec or tea, bread and
butter, shoulder, mush,
potatoes.

The allowance of subsistence stores for one bundred men for one week, with the
amounts allowed for each day, is as follows:

. | : s
: S !
| L .7 : £ 3 £
H > )4 :':' e’ P = H 5 H
Articles. | 21 3 ! O 3 ‘ B | 2 % i Total
S - A ; |z g | 2 2
s © e T R GO T
VYT R ——— pmuuls..; . 0907 0907  .0907; .09071 .0907; .0907 - . 6349
« Apples,dried............._.. do....! 6 Livs swms somsosss [ g S - 12
O sssesisininssde somonmned do........... fos otmeos papen s 1T Secivsune sasssssdosssssas 17
Beof, MO8 - cocc snmanensisns 0..00 B evrnoon rocasenes PN 195 SRR RO 44
ADS ..ol . R | | TR T Ioecissssisessmenss , 40
Butter .................. do...0 14 1 9.38 9.38 9.38 | 9.8 : 9.33 : 9.38 70.28
CRBOAS s cs s snvonsvneisobos T (- L T [ . . SR - N i 8 Lo osenmet B
(070 (- —— do.... 8031 l 4. 42 4.42 4.42 4.42 - 4.42 4.42 . 33.151
Codfisli....coveeenennnn..... do._..i...... b cssmsmonssasnas snssssnlsasssins 1>/ 27
Craokers .....o.covemeven.... do ...; 7 17 ] 7 7 P 7 7 49
Extraots.... .. ........... pinta..; .05 . .05 ' .05 .05 .05 § .05 .05 .35
Flour. ....coosormonesoscss pounds..: 79.21 79,21 :79.21 '179.21 |70.21 179.21  79.21 55447
Gimes 2o § e velquivea ’:
D T G do....:" 556 1 5.5 | 56 6.5 56 8.5 5.5 385
Macarond.....c.ooee ... .. do... ... 7 S S ——— B3 essesses 20
o) 0 [ —— 0 coclvsnssnsitlissinsee, sesnssias lapwess e »soesass 20 ........ 20
Meal, cOID ceceennnennno..... do....; ...... wiflsiatsere e TR AR {1t 15 26
Meal, 08t ...c.coeaeen ... do....; as requfred. | : i :
Meats, fresh ............... do....1136 136 1130 -136 138 41 138 ‘857
Milk, condensed ... .. 700 do...; 4 4 |4 ., 4 -4 l 4 4 28
Molasses . ... ............ gullous..: .6 E0 S e S e e b5 . .6 " 35
B T s R pounda..} 02-f .02 | (o2 | .63 | lee —=——pr——p
Nufmegs ccooeveeeeeeroncoans . 014 L0l : 014 014 .014; .014 - .014: .098
ORIONA s sussiosssnsonmnns g.62 | 862 | 862 ; 862 | 862 ! 862 - 8.62 ‘003
Peaches, dried............... 7.5 f|-eeee... i T8 Vsessses somanped V Tb. sesenpees 22.5
Pepper, black ..........._.. I .26 .26 . .25 | ,26 ' 25 .25 .25 1.756
PlokIob - ..cccconcsnsionnsrs gallous..] .42 4200 el 12 0 42 .42 .42 . 294
Powders, yeaat ........... pounds... .07 .07 .67 | 6] .67 .67 .67 * 4.69
Pointoes ..cccuvcecu. ... eee..do.... 115 115 15 ‘115 115 113 805
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» 2l o.
3 = < B | -
. ' > € ]
Articles. }g’ 2 .§ H T ' 5t |Tota
-] ] g ! = e
-4 3 -
s« |4 | &1 | B & &
Pork. MESS ccoevenncecenns pounds..l.cc-ceefecercecifincnnnn. 28  Joececoodieeee... 26 52
Raisins. . 3 20 lisesces 20 leeeeeiifeecrrean 7.5
Ricd ceenvnse 0 L ORI | S—— 745 Jeeeonsss 14.9
L7 T A—— ..do.... b 5 6 35
Sauce, PEPPEF.-vcccecccsns bottles..] .5 .5 .5 .5 .5 .5 .5 3.5
Shoulders, smoked. ....... pounds..{ 10.58 {........ D (L (RRTEI, (W Ap— 10.58 | 31.74
Soa do ] [ 8 8 6 6 6 42
23 23 23 23 23 23 23 161
1 1 1 1 1 1 1
J .67 .67 .67 .07 .67 .67 .61 | 4.89
As dete rmined |by subs|istence lclerk.
ViBELAr cococcceaces sviwens gallons..| .5 .5 .5 5 .5 .5 8 3.6

The above allowance was prepared from data furnished by the subsistence records
for last season, and is subject to such modification as further experience may sug-
@est.

Very respectfully, your obedient servant,
, 8. 8. VAN NORMAN,
Subsistence Clork.
Maj. O, H. ERNST,
U. S. Engineers.

15.
PILE-DRIVING IN SANDY SOILS.
REPORT OF LIEUTENANT FREDERIC Y. ABBOT, CORPS OF ENGINEERS,

UmI1TED STATES ENGINEER OFFICE,
Saint Louis, Mo., April 30, 1863,
Mason: I have the honor to submit the following report on the subject of pile-
driving, in accordance with your order of June 10, 1842, as below :

“ UNITED STATFS ENGINKER OFFICE,
*“ Saint Loufs, Mo., June 10, 1882,

“Si: Having roported to me in accordance with Special Orders No. 125, Headquar-
ters of the Army, Adjutant-General's Office, Washington, D. C., May 31, 1852, you are
assikr’ned to duty in this office. s ia ool

‘“You are specially charged with the study of pile-driving in sandy soils, It is de-
sired that all obtainable information on the subject be obtained, in order to ascertain
whether or not’ the machines now in use under this office can be improved npon. In
pursuing your investigations, should you desire to visit other cities or localities, you
will, on application, be authorized to make the necessary journeys.

* Yery respectfully, your ohedient servant,
0. H, ERNST,

¢ Major of Engineers.
““ First Lieut. F. V. Annor,
¢ Corps of Engineers, U, §. A.” -

In accordance with tlié above order, I made a careful search for information on the
subject ; the matter in print was very slight, and what was stated was very general
and unsatisfactory.in its natiire. L .

To carry out the provisions of your order it was plainly necessary to. make a thor,
ough study of the drivers under your orders, but the high étaﬁq of the Mississippi
River prevented them from working under normal conditions till the middle of July.

Ou the 218t of that month I took up my residence at Jim Smith’s, aud watched the
-action of. your drivers there at work, .
th’!‘he {ol‘zwing scheme of observations was adopted at the start and continued

roughout ; : 8 ,

I taok position on the roof of a pile-driver, and recorded the time at which esch
operation was begun and completed. The record was kept with great care, and in-
cluded all epochs which were distinctly enough marked to admit of observation.

h456—E 83——179
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I continued these observations at different times, different stages of river, and at
different places, thronghout the smmmer and fall, till I had a snfiicient number to
ive with considerable accuracy the relation between the different observed times,
__Care was oxercised to insure an average result by ohserving in both easy and diffienlt
~situations.

In November I visited Chieago, pursnant to the above instructions, and made a
sil:l(illnr set of observations on some drivers at work under the Illinois Central Rail.
road.

In accordance with verbal orders given me in the latter Pnrt of June, I have studied
the probable advantages of placing more than one set of leads on a single flat, and a
project for such a machine is herewith submitted.

1 shall divide this report into five distinet heads,

First. The disciission and description of the action of your drivers in their present
form, with suggestions upon the organization of the personnel to make it meore effi-
cient ; also suggestions of small changes in the fittings, to render the present form of

_drivers more convenient, o

Second. A discussion and deseription of the action of the form of pile-driver known
a8 the */ steam-hammer driver,” employed by the Illinois Central Railroad, and a com-
ynrison of its efficiency with that of the jet drivers used by the same company, doing
dentical work. ' .

Third, A consideration of the possible economy of using steam-hammer drivers in
your works in place of the present form of jet drivers. _

Fourth. A study of the law of variation in resistance offered to the penetration of
a pile driven by a jet driver at different depths, as shown by some observations inci-
dentally made last season, ,

Fifth, A lpx'oject for a multiple lead driver, with discussion of the changes made in
the form of leads, &c., and a consideration of the probable economy of constructing
one.

PART 1.—ACTION OF THE DRIVERS USED IN THE IMPROVEMENT OF THE MISSISSIPPI,
BETWEEN THE ILLINOIS AND OHIO RIVERS,

MATERIJAL.

Hull.—Figurel, Plale —,” gives a {onernl iden of these pile-drivers. The hull is 20
feet wide by about 64 feet fong,‘ and Is mhade very stift’ and rigid by two heavy, solid-
built, longitudinal bulkheads; the lecads are made of timbers 36 feet long, with iron
on the faces worn by the hammer. The clear space between them is 20 inches. The
hammer is'of tlie usual form and weighs a ton. - , e
Jlacktncr{ —The water for the jet ia supplied by a No. 6 Worthington duplex pump,
capable of ¢ ,{scllnrging 165 gallons a minute, with a pistun velocity of 100 feet a minute.
By this pump the water is forced through a 2}-inch gas-pipe; n, m, s, m in the figure.
‘This so-called stand-pipe terminates a few feet above the second platform in the leads,
where it is coupled to a 2} inch'five-ply hose capable of supporting a pressuro of 180
ponnds to thesquare inch, Thisisin turn con'z)led to a plece of 1§-inch gas-pipe n, n;,
the lower end of which is connected with-a-piece of 1-inch gas-pipe 24 feet long (9),
which forms the nozzle. The reducer which connects the last two pipes is made with
a square shoulder to rest on a staple driven’into the pile 2 feet from its large end (the
lower end), a8 is siown in Figiires 1 and 2, Plate —.* When not in use the jet pipe
stands with the nozzle resting on deck, near the leader timbers, il &
The hammer is .Pe_rul anently made fast to its line, which passes over a 16-inch sheave
.at the top of the leads to the drum o, to which it 15 also perinanently attacliéd, This
drum (Figare 1, Plate —*) and thenale friction b are free toslide longitudinally on the
shaft a a; the drum also turnsfreely on this shaft; the male friction b cannot, The
other male friction is permanently fast to the shaft, and is bolted to the spiir-wheel 4.
The lever ¢ is connected with b by a chitch; which allows b to turn with the shafta a.
The actioni is as follows: The-lever-handle k is nominally as far to the left (facing
the leads) as it will go. In this position the druin isloose on the shaft, and the engiie
runs without affecting the hahimer; to raise the latter, A is pressed strongly to the
right, which forces niale b iiito the female friction on that end of the drun, and slidés
b and o on'the shaft till male f ia groased tightly into its female friction. The driim,
being thus clamped at both ends by males turning with the shaft, must turn itself; it
windyup the hammer line and raises the hammer, . —
When the latter is high enongh i is moved to the left,.the male frictions are tlius
withdrawn, the driini {¢ fréed from the shaft, the weight of the hanimer nncoils the
Tope oun"(i‘ni)on"é,j aiid atrikes the pile nearly as heavily as if the fall was free, the
only lessening of the blow being due to stiffness of cordage and the slight friction of
the drum as it revolves on its shaft, This method leaves the height of fall and fre-
quency of blow perfectly under the control of the master driver.

* Plate not forwarded.

-~
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The engine, a regnlar No.5 Nagel agricultural engine, fifteen nominal horse-power,
12-inch stroke, 8-inch diameter of eylinder, mounted on the top of a fiftcen horse-
power horizontal agricnltural builer, is connected with the crab just described by a
%.inch rubber belt._

‘The male and feinale frictions are all of cast iron, and have given some trouble
from wearing. =

The remainder of the outfit is of the usual character, and requires no description,
The anchors vary in weight from 150 to 250 pounds.

PERSONNEL,

The regular pile-driver crew is composed of:

Oue master driver, at $60 a month and board.

One engineer, at 60 a month and board,

8ix deck hands, at 9 cents an honr and board.

Their duties are as follows:

1. Master driver.—The master driver is in charge of the entire crew, and is responsi-
ble for all the Government property on the driver. Hemanipulates the friction which
raises the hammer, linndles the log-chain line when the pile is raised fromn the water
to be Eut in t1id leads, directs the engineer when to start and stop the pump and en-
gine, keops the time of his crew, keeps a record of piles driven and of the time lost
in walting for a au}?ply of piles, and superintends placing the driver in position to
drive each pile. He does this by sighting through the space between the leads, and
directing the deck hands to strain or loosen the lines holding the flat till his eye is on
a line with the two range flags, and is at the same instant at the proper distance from
the last pile driven. Plate I shows the disposition of lines usually sdopted.

2. Engineer.—The engineer attends to the firing of the boiler, keeps thie steam at the
p;(;}:ler prei:sure, runs the engine and pump, and keeps the machinery oiled and in
good repair, L

3. Deck orew.—For convenience, number these men 1, 2, 3, 4,5, 6. While there is a
difference with master drivers in the distribution of the work for the deck hands,
the following is that adopted by the best masters. '

Nos. 1 and 2.—These men are seleoted as being good axmen and handy with
lines. They move the fiat, cut the pile to the proper length; if it is not so ,reudf
sharpen it when driving {ii hard bottom; or in any case if the butt is more than 16
inches in diaméter, and do most of tlie work on deck. No, 2 drives the ataple which
bolds the jet pipe near the bottom of the pile, and he aud No. 1 guide the nozzle into
this staple when the pipe is raised b{ the crew,

Nos, 3 and 4.—These men-are on the first platform in the leads. They attend the
toggle at their level, assist in raising the jet pipe, and with the assistance of 5 and 6
get the pile made fast in the leads, after it is raised by the master driver.

Nos. 5 and 6.—These men are on the platform above 3 and 4, and ‘perform similar
dutfes. In addition No. 5 fiees the jet hose from kinks, and No. 6 removes and re-
places the toggle which supports the hammer when aloft.

DETAILED DESCRIPTION OF THE OPERATION OF DRIVING A PILE,

Amuu‘l.e that a pile has just been driven, aud the haunner raised to its position of
rest aloft. : e .

A temporary lineis passed round the pile at b (see Plate —),* to hold the flat while the
two bow-lines which were on pile a aro transferred to pile b by Nos:'1 and 2. When
this transfer has been made, the temporary line (shown dotted) is thrown oft, and the
flat allowed to drift down-stream about 2 feet. It is now free from pile b and is
lield entirely by lines ¢ and d; ¢ is strained, and d slacked off’ till b is '(i]i‘li’t}pite the
part of the flat occupied by a'jn Plate I, - Both are now equally strained till thie flat
can be drawn up-streami-no farther by this ‘means. The final delicate adjistment of
position is now made by the stern-anchor lines, which have the leverage of tlie éntiro
length of the flat and thus allow a very gradnal and acouarate change of the position
?lfl' thﬁ_ctqnter of the leads, which moves on the arc of a circle whose center is at a in

e sketch, . - S . : I .

Wliile 1 and 2, under the direotion of the master driver are thus at work, the rest
of the crew have hailed & pile from the.rear of the flat, at ¢, to s _position near f.
Here the *log-chaln line” is passed round the small end of the pile (this end ia up-
stream), and is shifted toward the butt till it holds the 'Pile at a point a few feet on
the small end side of the center of gravity. With a well-drilled crew, this is all ac-
complished by the time 1 aud 2 have the fiat in plaece. . v

As soon as the flat is properly in position the master driver takes several turns with

* Plate not forwarded.
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the log-chain line round the winch-heads at k, and directs the engineer to start the
engine. ‘This line, passing over a sheave at the very top of the leads, raises the pile
out of the water till it hangs, small end up, in front of the leads, If the pile is leas ¢!

25 feet lolig its top is now below the hammer (see Fig. 1, Plate —*), and it is easy to
pull it back to its position between the lemls. This condition of afiairs is shown, in
the figure, If it is more than 25 feet long the top now projects above the hammer, as
shownon Plate —.* ) v . ,

In either case, 1 and 2 haul the bottom into place; No. 2 drives a staple 2 feet from
the end to receive the nozzle of the jet pipe ; this done, 1, 2, 3, 4, 5, 6 raise the jet
pipe froin its position of rest, and lower it; 2 guides the nozzle into the staple, and
the whole is forced down till the shoulder at the end of the nozzle rests on the staple.
The point of the nozzle is now 6 inches below the end of the pile, as shown in the
figures above referred to, 4 ,

With a short pile (25 feet and under) 3, 4, and 5, 6 now pass one end of handy lines
between the leads, round the pile, and back between the leads. The other end of the
handy line is permmatiently fastened to the leads ladder. All this is shown in the fig-
nre.  When the pile is in place, the wooden toggles shown at « and b are inserted
in the toggle irons, and all is ready for driving,

With a long pile (30 fet and abiove) the following method of handling is employed.

Nos, 3 and 6 pass the handy lines round the pile as before, hut Nos.4 and 6 now
tuke three turus with the free end roind the ludder timber, ‘The pile is of necessity
supported so near the center of gravity that it assumes the position shown in dotted
lines while the jet pipe is being attached, -

Nos. 3 and Snow bear all their weight on thie-handy lines, and 4 and 6 take in the alack
as soon as 3 and 6 give it to them. In this way the pile is hrought into position
shown in full lines. The master driver now slacks away on the log-chain lle, sind
the pile and fet Xipe begin so settle, Assoon as the butt lias reached a depth of 4 feet,
it is powerfully drawn down-stream by the current till it rests against the down-stream
lower toggle, aud this has a tendency to draw the top of the pile away frotii the leads.
Insovere currents, 3, 4, 5, and 6 bave ull they can do tohold it. As the pile is lowered the
strain of the handy lines hecomis more sud moré&dhlique till the position shown in dotted
lines is reached; Here they support the pile of themselves. Nos. 3 and 4 now shift their
line to its original horizontal position, 5 and 6 weanwhile holding the pile alone. As
soon as the shift is complete, 5 and 6 cban‘.;e their line, and all proceeds as before
till the top of the pile is lower than the hottom of the hammmer, when it is secu
like a short pile. The pile (either long or short) is now lowered by the master driver
slacking away on the log-chain line till within a few feet of the bottom; the jet
pump is now started; and also the engine, _ ——

The pile is lowered till it rests on bottom, when it siinks slowly uider the action of
its own weight and the undenninlnf' action of the jet, The log-chain is now re-
moved, The master driver takes hold of the friction ‘lover (¢), throws tlie friotion
into gear, and as soon as the hammer has been raised from its pluce of rest, 6 removes
the rost, the engineer reverses the engine, and the hammer slowly descends to the
top.of the pile, A rapid descent of 8 or 10 feet in as many seconds frequently follows.
When the downward motion of the pile becomes sliggisli, the master driver raises
and drops the inmmer (which is pernsnnently fust to the hammer line) by throwing
the trictions in and out of gear. Tbe hest results in average bottom are obtainable
by a quick succession of blows of between 6 inches and 1 foot.

When the pile has reached the required depth the pump is stopped, the hammer
raised and toggled aloft by No. 6, and all is in thecondition in which this description
found it.

The above shows the operations to be performed. The time requirod for each is ob-
tained from the following notes taken last sumiuer:

* Plate not forwarded.
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Table II, derived directly from Table I, shows the intervals between the recorded
ti:mes correspoiildiiti to the two epochs nanied at the head of each colmmi. It con-
tainys ouly datu applicable to the part of the report under present cousideration.

TasrLe IL—Time intervals. .
vl - Time (minutes) which may Time (minates} which
Dimensions. &c. ? perhaps be shortened. should be entirelyavoided.
et i) '2 2's e |x ,g5lg oz
i . } E g 1= & = o 3;%,&1!:5‘;-;,5:
. ! =g312 s 473 = e . T = 18 =y
: sf |8 585 € -~ 8 aw & 5 2
. Vi .;s z 5-Ev=g;~i E) ﬂ;: 3 2 ia '0 £
. J1 12 g2 g2 I PN
z < % &7 :i"-z.s-.%z-":’i £. =8 ;:,u%g»:z'é:s’_:z_?,é
s s . 3 ;o o= m¥ R R ] 8E o o maSAvEoE
] ] : . ~1 01 G2 3 =l =2 = A e A
£ s 2 % £ F 3idlgE $ ZghrsdiEE &é-i-is?igg‘sz
P £ elg & EElEg|E Sial rd) 07 lag § B8R0 T
c ',b:.:."'.g ° ° tz 1 ITR a'z":-h—:g e LT e ® ix (& oz
T '3'R £ g -£'E5:%03e ,,.g._?é,.: g 2% 22 I 2 2
s E2rE2 2 OB ZIAIETIoETETE E E 23 % 3 2
Z 2 3.8, % & S@lz &% AE |4 RidAdAAAA
* B - : i i . . i ,
Pt Fi. In. Ft. In See. | b ! i :
1:12. 52 181 Yes (24 ...l | 900 140 «oue ceiiienn] 43 ool 8000
25 47 18§ Yes 126 Lol | 630 ..o ) 26 LB Lo 6
3-14: 48 10, No. 1923 L..J1 ! 810196 .....i....0 32 Gvicibeenddeond 15
$:16° 47 12 No. |23 ‘ 510 “13.5 .eviieeitennnidan... PRIt IS S
514 60 13! No. |23 540 119, 0
6110 44:13| No. |28 600 | 8.0 . 7 S TN TR IO D S
1‘14 4512 ] Yes. |23 796 i...., W I
Bl14 45°131 Yen, {23 540 50.0 I8 eevvieemnivensdoosdooeni 4
(14 48 16+ Yes. '23 - 1) ST P R T« SR PO S I
{4 42 14} No. |92 : 20 frrs veeriocn heend B olidll
116 45 123 No, {22 l...0t 1,206 . 00070 L. i
12(16 47 11| No. |10 f.. 1 | 400 . ... e i teeaniians
15,12 ... ... Noo 222 11| 840 ..., 113 2% 5 ...
4116 43 12| No. 122 i1 | T35 o130 6 | I8
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16116 45 134{.......093 {01 35 6: 7 13
17:16] 87 18] No, 18 L1 | 0851 [ 41 30
181167 48 14| No, 118 ...1 | 420 .3 10
19°161 37 13| No. ‘18 ... 300 b1l
20:16( 36 13[-No., (18 ...1 95 feesesi 5G9
31 16 36 16) Yes |18 ...1 | 58 P41 a5
32 14] 35 15] No. !18 .. 430 510 30
2916} 35 M lee.....i1T .01 § 505 3 13
21 1 48 Mf....... 17 .. 030 2 13
2 14| 35 140 Yew ;17 .01 | 690 1. Lol L. 4
26 161 35 /14| No, 118 ...1 | 7104 2 2
27:16! 38|14 No. 18 ...1 | 760! ORI 13
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dite: ;iie) No | 2 Uyl dmieh7ilislie | @ N IOMAOUN I OH 90
40°16° 26°10] No. | 2 t2tel........i38l o0 | 45 L 0 i i il il el
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$5:14° 24'15] No. | 5%y 560129 SO NN ML R FORREININ JOURN Nt
16:12{ 22718} Yes, 112 .. 1, 135 )., oo 25 7 i
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TasLE IL—Time ixtervals—Continued.

Time (minutes) which may Time (msfmtex) which

Dimensions, &c. ! perhaps be shortened. should be eutirely avoided,
R P — e © e
Lz 2.8 =2 i%.,% 3% 3
o '3, g 2 Ry 7 1z giEs R
=4 2 ‘$FLLIE | FE iz, wim 2 8 -3
laz = TEEEE oA (S e E = 2
=3 z R .41 € = €52 |2 482 =
z - o 2% % 22 55 =% = 2B % I e S g
= = = S5 S miem = 5 g AU
= , 2 £ = 23 = 3EE8.E 2, 38 S oakEn ok
= E = . z ot 2 eX = ‘:-fﬁ £ i‘: »‘i% r=‘§ = ﬂ?%wg;:‘s'&
T 2 B w £ B g3 ozE S A% 2E RSz zSFisiRzu
E z.% . ¢ v B % 2gE SnELzE oz S5 §.595FE £
: = < s o L o=E EELFET L i . i -
= 2 % t & = £7%T ZrEEis¥E 5 55 EL L £ &
- T & & 2 = =2 x ¥ 2izPEvma T2 2 &2 EZE F 2
s 3 £ 2 2 P Z A3 ETENi2 2 f 3% %3
z 2 &= T = TR A =N a T = .Q &8 &8 £ =
-Ft.* Ft. In. Fi. In Se ' : : :
e 18 28§13 Halt 10 l... 20 157 2 %7 & 12§ 5.t i 2
o wolge, HER . v : i ;
o) 14 2817 Half 9 '...1 25 463 & 7: 3 ° 10! ve fened even
weitge, . . : i . L
w1 16, 30 9 Half 11 ... 20 eenue vn ., 8 1 6 } 0 .oiia.ileenddan 2
; ’ wedge. ! . : ! T !
G312+ 20-10 Yes, " [0 None. ...... 46,8 C 5, 1 6 ° 4
%3 16 30 18 VYes. : 12 Nune. 680788 2 O §. 3F 1.
% 10. 20 16 Yes. . 8 Noume. 885 3.3 2 7 | X 5
3 14, 30 15 Yes. ;12 :None.' 880 10.7 1 1° ] 4 ' 0.
o 12 30 0 Yes. 12 None. 475 91 2 3 2 . 5 1.
vy 12, 20 11 Yes, .12 :Nose, 330 11,1 P 1. 2 4.0
68°12° 30 .10 Yes. 12 Noue,r 450:.... 1 2 1 . 3 ' 1
s 14 43 12 Ne. 28 ...1 - 400 217.0 S [ U P
120 42 10 Noo (28 ..t 345263 10 3: 7! 10 ° 2'H
1 147 40 4 No. 28 ... 1 540 21,00 3 4.17 ' 21 112
212 48.15 No, (¥ ...1 . Mo ... 0° 271 @ 13, 2°
Suw. 076 2434975 ....... 1 114 ... ... 37,730526.1 27 628 295.51274.5 | 56 77.5,22 ;39 86 5
e m=—c oo o e e m— , T e

Mean, 13.634.8 13.9....... 155 ...... 52} 158 L7 IL8 6.

1.7 3.3 1.8‘ 0.4 0.6 1.2 0.7
. i : 4

The numbers in the ahove table show siich’ large variationis in the tiing required to
perform the same work tinder différent circimstances that the menns are plainly too
uncertain to ifford a roliahle basis for estimating the absolute averages time required
foreach. Whils this is the-case in-regard to thess means as abgolute’valnes, their rol-
ative sizes afford a satisfactory means of subdividijg the total tinie véquired to drive
a pile, if this elemént be obtained from indepetidént and more extetided data, This
sin he obtained with great acéuracy from the officinl recofids of the number of hours
the drivers were at work driving and tho total number of piles driven.”

These figures for the last eighteen months are obtained from the following talbile:

TasrLe IL—Eightecn months' pile record.

S 00000 g PR O P— e =

i No.of piles  Hours |, . No, of piles. | Hours
Locality. drivc‘n. driving. |- Locality. driven. driving.
) Lo ;
Eugineer Depot ......... o 102 - 140 | Cheslay Island.......... 382 ¢ 420
Horsetifl BaY vevevennn.. . 5, 995 7,118 {- Jimn Smith's ceeee . ovee.. 4,318 . 4,824
Arsenal Island ........... i 335 372} Foater’s Island ......... 66 . 71
Twin Hollows: : : Wahoo .eeeeecnnnn.n o 2,630, 3,206
East side..cc.....o...f 1,011 !
Went side............. G, 330 Total ..coeveien.... 23,103 ! 27,899
Beard's Islaud............ 1,267 i

Dividing the total‘nnmber of working 1iolira in the last eighteécn nionths (27,890) by
the total nuinber of piles (23,103), the qiictieit is one and twenty-one one-hundredths
hours, or seventy-three minntes; this id the true average time desired.

Referring to the means obtained from Table IT—

L o ) ) Minutes.
The time to put driver in position i8....c..coueoaen i vesmenicesieineeeries 10,8
The time from drivér in position to pllein leads is.. ... PRI ¥ A 4

The time from pile in leals to pile drivenis......ciiiervnininnneiniaiil. BT

Total time recquired per pile.............. .. ... Ceenaanas ceimeneaaan 42.2
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The discrepancy between the two valnes is to be auticipated from the following
CHNses _

- (L) My presence made the master drivers do their very best.

(2.) I frequently noticed that drivers on which I was not present had to wait for
pileslgnlbe brought to them, while those where I was located were generally kept well
supplied, o ) , 5

o accurately distribute the cost of driving among the different operations, and thus
to obtain a correct idea of the expense caused by each delay, I multiply euch of the
meaus ohtained from Table II by the ratio 13.3. The resnlting product will approxi-
mate to the time actually devoted to each operation in the true average pile.

The following table shows these products:

TaBLe IV.—Time required in the true average pile.

Minutes.
Pile in leads to plle-driver.....c.oooveun...... R TS R S 4.8
Pile fast to chain to pile ready togo in leads . - g . 2.9
Pile ready to |go in leads to pile in leads ...... 9.5
Driver in pusition to pile resady 10 go I leadB....coveeeernnniiverenneceeennnnenns 20,2
Driver fnposition to plle nlerdn. ... oo ovennn o ieeeieieiiieneienennnnns 30.1
Driver in’rrgiaﬂlon Lo PIE FRAL 10 CHBIM. ... oo s icisiinmemsommsronsnsommoresassnssoesass sossmss 5.5
‘To put debyer In Postlion ... .. ccoes vosssusvvsmrsessamsviesssamsannsis sseonnse semsus s s mmnne 20.9
To;;ﬂlo D [0 S S i 3.0
Tueflictent pile supply delays. . P 1.0
Jet pipe delays................ 0.5
Cnttingoff plledelnys ...oooovveenennnnnennnnienennnnnnn. ‘i'g

SharpenIng IO EIAYS ..coii cotisiciicimmisiiscorsrovenes sscoss sosnms assss sssasessssosses .

|

The eost per hour of a driver and crew is approximately as follows:

Puy of master and engineer (with boaFrd)..ccvvveccecnceecnreerr conneenn... 50 6O
Pay of crew, six deck hands (with board)............... A . 1]
Coal ard oil consumed ....... L S P (1)

Total PEL MOBE o ... s srccns wsve moremsssos sossossmis sons wassersss LS 159

Multiplying the figures in the last table by 20,000 in round numbers the number
driven in eighteen months, I obtain the first column of Table V.

TaBLE V,—Cost per 20,000 piles—Ilabor.

Minutes. Hours. Cost.

296, 000 , 4,933 $7,843 47 : Pile in lends to pile driven, .
58,000 966 | 1,535 84 | Pilo fast to chain to pile ready to go in leads.
404, 000 ! 0,733 10,705 47 ; Driver in position to pile ready to go in leads.
190, 000 3,166 . 5,033 94 ¢ Pllo ready to ﬁn_ln leads to pile in leads.
- 802, 000 10,033 ¢ 15,952 47 : Driver in posilion to pile inleade,
110, 000 1,833 - 2,014 47 ! Driver lnﬁp’o’altlon to pile fast to log-chaiu.
538, 000 8,966 ! 14,255 94 | To put driver in poaition.
60, 000 1,000 1,590 00 .Toﬁgle' delays.
20, 000 333 529 {7 | Inetticient pile supply delays.
10, 000 166 | 264 74 { Jet pipe, dellf's.
40, 000 666 ] 1,058 94 | Cutting off pile delays.
24, 000 400 | 636 00 | Sharpening plle delays.
2,352, 000 39, 105 I 62,320 85 | To drive 20,000 piles,

The above figures refer solely to the cost of labor. . » _

The figures in this table are exceedingly expressive; they sliow with clearness that
any saving of tiine, even of a fractional part of & minute per pile, is really an impor-
tant economy, . ... o e

Ishall now considerthese items in detail and _'sl;gggut allehanges—first, in personnel;
second, in plant—which seem to ofier chances of iniprovement, .

(1.) Pile in'leads to pile-driver.—This time depends on two independeit conditiois,
The nature of thie bottom; depth of water, and streuﬁth of ciirrent are heyond con-
trol. They form the first. condition: ‘The second is the individual skill of tlie master
driver and crew, both in the actnal handling of the friction léver and also avolding
delays from the toggles aod jet pipe.
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After a pilo begins to sink it rarely requires morg than five minutes to sink 12 feet,
unless the action of the hammer is stopped, but with most of the master drivers this
is necessarily done to sd'{‘nst the toggles or to free the jet pipe, as their crei is not suf-
ficiently well trained. This time in the table is much greater than it would be with
master drivers of a higher class. The absolute extent of these delays during driving
1 found it imposuible to record, as there were no distinet epochs marking their begin-
ning aod end, Frequently the hamiiier was not absolutely stopped, but only lifted »
few inches from the Pile und the engines stopped, I estimate that about five minutes
were wasted in driving miost of the piles from these combined causes,

In really hard botton to settle the pile to its full depth requires fully twelve or fif-
teen minutes.

(2.) Pile fust to chain lo pile ready lo go in leads.—This oporation hasgiven no trouble,
and there does not seem to he uny chance for improvement. _

(3) Driver in position to pile ready to go in leads.—This is made up-of the lesser times—
driver in position lo pile fast to log-chain, pile fast to chain lo pile ready to go in leads, and
the time to attach the jet pipe and remove kinks from the bose, The fimst is five aud
five-tenths riiinutes, the second two and nine-tenths minutes, and the last must Le the
total time, less the sum of the other two, that is eloven and eight-terths minutes.

The first of these three subordinate times should never occur, as only two of the
crew are nceded to move the flat; the other four should have sefected the new pile,
and made it fast to the chain long before the change of position is complete. With
the best drilled crew this was always successfully accomplished.

‘The second subordinate time has been discussed above, L

The long time required to perform the third subordinate operition waslargely due to
the inforior quality of staples used. They were genorally unsharpened and were too
soft ; they often bant so badly under the blows of the maul nsed to drive them into the
pile that two or thiree were tried before ons was driven far enough to hold. Their
failure to hold is plainly shown in the remarks to tho first tWenty piles in Table I,

With better staples and a master driver capable of drilling his crew well, this
cleven and elglit-tenths minutesshould be rediiced at least half. If the piles were too
long, or needed sharpening for use in gravel, these delays also entored the time under
present consideration. At first sight it wounld nnpenr that the mean “ driver in posi-
tion to pile ready to go in leads” should equal the sum of ¢ driver in position to pile
fast to chain,” and *‘ the latter to pile ready to go in leads,” but the value of the lat-
ter mean is derived froni a few of the last piles recorded, and it was unobserved for
the greater part of the time I was observing, while the former was observed and re-
corded from the otitset, _ : '

(1.) Pile ready to go in leads to pile in leads.—This time (9.5 minutes) does not seem
unreasonable when the dificulty of handlibg a long heavy pile, with the lower end in
a slmn;f current, is considered. It may perhaps be lessened by a new form of toggle,
which, however, has not yet buen sufhciently tested to justify any definite statemonts.

(5.) Driver in position to pile in léads.—This is merely the sum of several lesser tinies
which have been discussed, each in detail,

i u’;.l) Driver in position to pile fast lo loy-chain.—This has been fully discussed under

1ead 3.

«47.) To pul driver in position.—This operation demands much skill in arranging lines
on the part of the master driver, and the best means of decreasing this groatest single
delay seems to be the employment of a bettor class of masters, or in hav ng more than
one leads on the same Hiat. _ ) )

(8.) Toggle delays.—These delays are particnlarly vexatious. They are of fm«lug_:_u.,,
oceinrence; and are hard to avoid. When the weight of the haniiner is first placed

~on the pile, a sudden descent of 8 or 10 feot frequeritly ocours, and _t_hi_,sgingxqq‘gt_lin;;ll‘y
apt to jam the pile againat the present form of toggles, which are rigidly hield to the
leads, It seems to me to be very desirable to iave soriie form of toggle wliich is inade
fast to'the pile, and is freo to slide in the leads. This woiild leave the pilo free to
descend as fast as it woild, and woild, moreover, hold the head truly under the center -
of the hiniier, and thus save severo strains on the leader timbers. Two forms of
slidi’li‘if toggles liave been ‘devised and’ tested. The first was of wrought iron, and
prove t’o%m much too heavy-and unwieldy, = -

The second is made of oak, weighs only 30 poiinds, and bas worked very satisfac-
torily in strong currents; whers thare is little or no current there is no appreciable
advantage in its use, as in that case the old form of toggles must be used at the same
time, . ki

This second form of toggle holds the P‘ilg head from nioving up stream under the
influeice of the current agaliist the submerged pirt, bit has no power to resist the
oppuosite tendency whichi never oceurs except in nenrly still water. Its construction
and dimerisions are plaluly shown in Plate —* It also prevents any tendency of the

‘pile to move laterally in the leads.

® l;la-i-tc not orwarded.
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(9.) Inefficient pile supply.—From the testimony of all coniiectéd with the works,
this was one of the most frequent and irritating causes of delay. Piles were supplied
to the drivers too long, or the supply was not kept up continuounsly, so that the crew
often had to rafe their own piles or sitand wait. During my observations sich delays
seldom ocgurred on the drivers when I was present, but I have often noticed others
waiting idle, for more pilas, A well-organized force to cut up the original pile rafts,
and sort the piles, and anotlier, or, better still, a steam lannch, to tow the piles to each
driverciit to exactly the proper length for its nse should exist wherever pile driving
on a lar&o scale is in progress. . o s e .

(10.) Jet pipe delays.—These are principally diie to defective staples, which fail to
hold the jet pipe to the pile, and to the square joint where the flexible hose joins the
jet pi&ie proper. ‘This shoulder is liable to catch on the platforms as the pile and
pipe descend, and not infrequently raises the nozzle ont of the staple. Sufficient care
on the part of the leader boys is all that is required to prevent this, A coupling with
n‘bevetled edge in place of the square shoulder would, if not too expensive, be of great
advantage, 7

(11,) Cutting pile off.—This woulld be avoided entirely by supplying the drivers with
piles already of the proper length.

(12.) Sharpening piles.—With jet drivers this is seldom required. It is necessary
whei the bottom is clay or gravel, and when the butt is over 16 inches in diameter,
and cut off square, o ‘ .

A half wedge with the jet pipe stapléd to the side on wlich the wedge is cut, seems
to Le as efficient. usually as a sharp point.” The pile in this case sinks vertically. The
pile can best be sharpened on the driver, as to do this easily the log has to be raised
out of the water. To sharpen to a half wedge requires only hetween two and three
minutes,

PAY AND CREW.

Study of the subject has led me to think that the oerganization of the crew, already
described, admits of no improvement, but there is great need of some incentive to the
muaster driver to do more work. That fifteen piles a day were driven when I was

nt and nine or ten when I was not Is sn%festlve ; and it seems to me that there
18 great evidence of a general tacit understanding among the masters that ten piles a
day was to be the number considered as an average day’s work, and that so long as
no one exceeded that limit no one would be compelled to do so. This is indicated in
many ways. i oo e T

Several of the mesters drove over twenty piles in a single day, when their. 'n,_ver_a?e
for the month had been so poor that they were threatened with discharge if they did
no better, One who scemed to be independent of such combination averaged for the
entire anmmer much above ten, and oneé day in an easy place drove thirty-five piles.
Another suggestive fact is the unnatural uniformity of the rate of driving in eusy
and hard situations. That two drivers, one working in déeép, swift water, the otherin
shallow and alack, should mnake the same average is siq‘uiﬁcant, and that this uniform-
ity does exist is at once seen by examining the official pile-record book.

Accepting some such understanding as a probable fact, the first necessity of good
work is'to bréak it ip, et g

During the last eighteen months the masters have beén paid by the month, and so
long as they drove enoiigh jiles a day to retain their situations they had no induce-
ment to overwork themselves, o i % o i e R

-The evident advantage of the system is that there is no temptation to rhake a large
record by underdriving the piles, but the danger is that this desirable end may be
more than balanced by the indifference of the master drivers ahout making rapid

progress, . . N il o , , A
or the coming season I should recommend the following scale of pay, the object of

which Is to induce the masters to work hard by allowing their work over a certain
nuamber of piles to increase theirpay., . i sy .

The rate for a master driver to be $75, subsistence inclitdéd. For this pay a mounthly
average of fifteen piles for every ten hours’ work durliag the nioiith is réqiired.
the end of each month the total numberof hours each master hins worked is to.le
wultiplied by fifteen and the result, divided };‘y ten. The result is the number of piles
he should have driven to make the average fifteen, If he lias drivén inore than this
be is to receive 10 cents for each pile in excess. If less, lic-is to forfeit 20 cents for
each pile lie is short, If any master falls below an average of twelve piles he should
be discharged. These numbers mfgvén only as.a standard. In very deep water,
where the bottom is gravel or clay, there is no quéstion but what fifteen piles is too
much to expect of the must skillful master. The resident engiieer, therefore, in mak-
ing up the time-roll should state the number of piles driven by each master, and if
the number falls below that required he should state whetlher in his judgment it was
through the fault of the master or from the class of work he had heen doing. Ineasy
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positions the fifteen n'verg%e should be twenty. All this must of necessity bo left to
the tjt‘ulgment; of the resident engineer, who is on the spot. Otherwise great injustice
could easily result from the system.

To form & clear idea of the relative cost of driving by last season’s and by the pro-
posed systems, the following examples are taken ;

First. Assume that the average 16 is just attained:

Cost of driver and crew for 10 hours =$16.90. .y

The average cost per pile is therefore 132 =81.06 (snbsistence included).

At Iast season’s rate, to drive fifteen piles takes fifteen hours; the cost per pile is
therefore 1.69 % {4 =81.69. . :

A sa'\fiuf of $1.69—$1.06 is made =%0.53 per pile,

Each pile in excess of fifteen costs only 10 cents, as it takes no extra time of driver
and crew. A clear saving is thus made of 81.59 (the cost per pile last year), dimin-
ished by 80.10=§1.49. L _ s

The temptation to drive the piles to less than the required depth is great under the
new system, and it seems advisable to employ an additional resident ehigineer at each
work at which four or more drivers are employed, whose sole duty its to watch the
drivers, to orgaiiize and maintain an efficient force to snpplme piles of the exaet
length to be used by each driver, and to keep the.pile-record book. One of the resi-
dent engineers who has been on the work a year would make a rauch more efficient
inspector than a new man would, and his place might be filled by a recent graduate
from some engineering school, at the rate of $756 s month, subsistence included.

This sum, deducted from the saving made by the increased number of piles above
assumed, gfves the following results:

Assuming four drivers at work:
Number of piles driven'a day=60. .
Dally pay of new resident engineer (subsistence included) = §3.00.
Cost of inspector per pile = .05,

The saving is then $0.53 — $0.05 = $0.48 per pile.

Piles in excess of fifteen evidently increase the econoniy mich, and examination
shows that the deduction of 20 cents for a less number than fifteen also creates a
saving over last year's ratio. It seems, therefore, that the result of applying the
new system must be a considerable saving in money, and the pile inspector can keep
very valuable records, which are difficult to obtain unless some one of that class is
available for the purpose,

CHANGES IN PLANT.

With a view to determining the value of vohime of water as co:"napared with tlie va-
locity with whicli it issues from the nozzle, in the jet driving, I tried the experiment of
driving a number of pilés with no reducing nozzle at all. ese are shown in Table I,
in the column marked ‘‘Size of nozzle,” by baying a nozzle orifice of 14 inches. The
cffect, if any, seomed to be a hli?_i}_t,incr‘em in the speed of descent for tlie tirst 10 or 12
feet, followed by very harddrivihg. The rapidity.at first was perhaps due to the large
volunie of water used, the hard driving to tllx)e‘noizle'"be_in’g‘ clogged from insnficiency
of velooity to clear itself. To farther test this point, I should recommend that one or
two drivers be supplied with a jet pipe 2 inches in' diameter, with two nozzles of the-
form shown on. ‘_Bls’m;‘ one with the orifice 1 {nch, the other 1§ inches iti diaineter,
The-question conld then be definitely set at rest, and the expense would lie alight,

Second. The form of rediicer now in use seenis to be capable of great improvement,
a8 shown'in Plate —.* One of these tapering nozzles was made by the regular
blackemith, and-has given great satisfaction, Al sie b w5

Third, The conpling between the jet pipe and hose shonld be made withont tlie
square ghoulders it now has,  These are continually catching on platforms and toggles.

Foirth, The rest which supports the hammer.when aloft should be operated from
the deck as-shown in Plate —.* ] )

Fifth, There shoiild be, as shown on Plate —* a hinged portion of the upper part of
the walls of the engine liouse, which could be opened in warm weather to allow the
superheated air to escape. This would contribute immensely to the health and com-
fort. of the engineers.

Sixth. There should be a chock placed in the window in the rear of the engine-
hrgus«;, to suve wear on the down-stream anchor lines when they are led to the steam
wineh,

Seventh. For some reasons it appears at first ai%ht as though there would be great
advantages in having the leads on the side of the flat, instead of on the end, By this

* Plate not forwarded.
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means the flat always overlaps at least two piles already driven, which assists materi-
ally in aligument, but when such a large proportion of the work is done directly
across stroug currents the disadvantage of exposing the long side of the flat to the
foree of the water overbalances the advantage gained.

A complicated rirrangement to preserve the trim of the flat is necessary when the
leads are on the side. At Plum Point, where this kind of driver is eniployed, it has
been found necessary to employ drivers with leads at the end to close ‘f(aps, and this
of itself condemus tﬂe system, as it is very inconvenient to have two difterent forms
of driver lgt work together, especially when one form is incapable of completing its
own work,

PART IL—ACTION OF THE DRIVERS USED IN THE LAKE SHORE PROTECTION AT CHI-
' . CAGO, ILLINOIS,

‘Through the kindness of Mr. E. T. Jeffery, general supeiiitendent of the Illinois
Central Railrond, 1 was enabled to watch the drivers which that company are usiiig
in protecting the lake front of their Chicago property against the inroads of the lake,
and to copy both the records and the drawings relating to pile-driving which they
have.preserved. -- ox sl _ , o

I wish to expreas here my apjireciation of the uiiforim coirrtesy with which I was
treated by all persous connected with this coinpany, and of the many and uiiusual
facilities for making personal investigations and obtaining access to the otlicinl files
of records and detailed drawings atfordeil me by Mr. H. A. Kennedy, the master car-

__k)‘crsn]tg‘ag of the railroad, und Mr. Renshaw, the master machinist of their shops at
eldon.

The company had three drivers—nunibered 1,2, 3—at work all last season, No. 1
was a stecam-hammer driver; Nos. 2 and 3, jot drivers ot the usual form.

MATERIAL,

No. 1. Hull.—The hull is 46 feet long by % feet wide by 5 fvet deep and is stoutly made
and bulkhieaded. This has heen found to be too short to be used to advantage in
pulling old piles. . -

The leads aye of the usual form and leight. The weight of hammer is so great,
that its line after pasainig over a sheave it the top of the leads ends in a single block.
The line from the power-drum passes under a snatch-block at the foot of the leads
Iadder, up parallel to the Iadder, through the block on the end of the hammer line,
and down again to a strong staple in the deck of the flat.

No. 1. Machinery.—There is no water jet nsed with the. driver. The hammer is
raised and lowered, and the flat moved and'piles handled Iy a twenty-horse power
double-cylinder engine with a horizontal hoiler. For detail sce Plate —.*

'The eigine was built in 1871. The bofler carries 120 pounds of steam; it has been
found to be somewhat too small; the steam-dome is likewise too small to work dry
steam, and the result is great -loss of fuel, as the supply pump is kept at work forcing
cold water into the boiler all the time the engine is at work. ,

l'l‘he hﬁmmer-drum is coupled to the shaft at will by a gun-metal cluteh. See
Plate —. , P

‘This is never-done whila tlie engine is'In motioi, the ouly object of the cluteh bhéing
to allow the engine fo run’ the.wiicl:lieads without disturbing the hammer. The
engine is capableé of reversing veory quickly and easily, .. o ;

The peculiar foaturs of the driver is the haminer (plate).” Tt is composed uf two
I beams (iron), which form thofraine of the whole machine, the leaders for the welght
to work in, and at the same time the slides wliich'retain the whole iii its position he-
tween the woodén leaders of the driver. They are held together at the buse by a
piece of caat iron, a. This is really a hollow frustum of a cone the upper Lase of the
conical opening beiug 11 inches in diameter, the lower base 16 inches. The top of the
pile, “&,” is cut to a conical shape to fit tiiis opening, and to project into it till the
ond of the pile:is nearly on a level with the upper surface y.

The tops of the I beams are fastensd directly to the steam cylinder b. The weight
or hammer proper, ¢, weighs 2,000 pounds.

The action of tho machine is as follows: it 2l

The pile is raised into its position by the winch-engine; is lowered till'it reats on
bottom, and is there held by men in the leads. The hammer-druni is now (the engine
having stopped) coupled to the shaft by its clutch (Plate —),* the enginestarted ; and
the hammer raised an inch or so, one of the deck-hands pulls down ou rope *“% " (see

2

* Plate not forwarded.
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Plate),” thus removinﬁ~ the hammer support. The engine ia reversed, and the ham-
mer slowly lowered till the conical top of the pile is fully engaged in the conical cay-
ity in piece a (plate”). The top of the pile is thus held perfectly firm and centered in
the leads. . :

The weight o is now supported on the head of the pile at p by the eylindrical por-
tion n, which projects 6 inches below the main body ¢. Allisthen in condition shown
on the plate,

S(canll) is admitted through fhe hose H. It passes tlirough the valve d into the
lower end (}f the cylinder, and raises the hammere till the inclined plane e mnoves the
valve-cam f. i

This admits steam to an auxiliary eylinder d (the valve cylinder), where it presses
on the bottoni of a peculiar form of D-valve, which it forces to the upper end of the
aunxiliary cylinder,

The motion of the D-valve cuts off tho supply of steain from the bottom of the
miin eylinder, and opens a very large exhaust port at Sthe same time. No steam is
admitted to the upper end of the large cylinder at any timme, A

“The weight of the hammer ¢ causes it to fall, drawing the piston-rod and piston
down with it. The cylindrical portion » strikes the top of the pile p nnd drived'the
Intter down; as soon as the pile begins to sink, the whole fraine (iammer oylinder
and I beams) is loft unsupported and follow it up. When in the fall of o the cam
lever f rogaused ¢, the latter moved back to the position shown in the plate, and
steam is thus: cut off from the auxiliary cylinder, at the same instant a connection
through the pipe g is made between the two ends of this oylinder. This allows the
stenn which held the D-valve at the upper end of d to press on both top and bottoin
of the sliding valve, The rate of the latter's fall isso regulated by the cock &, which
determines the speed of adinission of steam to the upper end that the steam is ad-
nitted to the lower end of the muin cylinder just after the weight o has fully deliv-
erud its blow. The whole operation is now repeated. 7

The cock & makes it possible to adjust the machine to strike any number of blows a
minuto, up to eighty, Farther, simple adjustments allow the length of stroke to be
varied, as:-woll aa the force of the blow. This is done by admitting steam to the
main eylinder early enough to furnish a steam:cushion.

The eficiency of the machine will be fully discussed Iater.

Nos. 2 and 3. Hull.—These drivers are twins. They are on hulls 46x24x5 feet; the
leads are in all respects very similar to thoso in use under this ofice, the main differ-
ence being that the hawminer line'is led down under the ladder, round an idle sheave,
and thence to the friction-drum, = , ,

Nos. 2 and 3. Machinery.—A double-cylinder engine mouuted with an upright boiler
supplies the power; the water for the jet is supplied by a Nye-pump. Experience
with the latter lias led to its rejection by the Illinois Central Railroad. It fails to
give suflicient prossiire to form an efMcient jet.

The main différence between these drivers and those nnder this office is in the form
of friction gearitig used to raiso aiid drop the bammer. Plate —* gives s general
idena of the engine, hoiler, aiid frictions, N o

‘This compact arrangeniéiit of engine, boiler, and erab on one iron bed plate makes
it easy for one Hidn to attend botli eigiiie afid hamuer, and thus do the work of two;
the vertical boiler i regarded as objectionable, 2 - -

In the position showu in the figure, the engine is runniiig undor full stéam, and the
drum’is clamped to the shaft, us wlien raising the hammer. When the latter is at
the proper beight for the blow desired, handle @ is moved upward and toward the
boiler, handle b to a haériziital position, both as indisated by arrows in the figure;
a releases the friction coupling and lets the hamuwer full, b shuts off steam from the
engine, e Bin o asis i . i o

In use i3 held in‘the master driver's right haiid, b in his loft. A goneral-motion
of leaning forward this starts the engine, and clanips'the drui; stralghtening up
drops the haniinier and 8tops the engrine; the force upplied at a to raise 3,600 pounds
hatinmer is slight., By usiog a dowble-cylinder ongine there is no delay in starting,
and steam is used only in doing uséful work. 5 _

Plate —* shows the details of the friction couplitig. The erah connists of a shaft a-
running in the journals b, which prevent motion in the direction of the axis of the
shalt. “A spiir-wheel ¢ interlocking with a power pinioi‘afs the engline shaft, is keyed
Permanently to #a”; to ity fieo are bolted five oak sepmeonts, saturated with somo
presevvative aind libricdting preparation.  Thess segments aro so attuched as to have
the grain run radinlly; their ontor oids aretiirned to a frustuin of u cone, and form
the male friction surfaco d. The drum e and the female friction-surfaee £ ave enst in
one picce, and the whole turng freely on shaft . A spiral spring g is employed to
hold the male and female surfaces apart, when not intentionally pressed together, A

* Plate not forwarded.
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mortise h ia'cnt through the shaft at the'end of -the drum farthest from the female,
and through this a plate, i, is placed, andheld by pins so thit it is freo to slide in the
direction of the shaft 93{3, but has no other motion with respect to the shaft.

Thisplate, {, béars against a washer, and the latter rests aguinat the end of the drnm
jo A cylindrical hole is bored through the shaft from its end &, to the bottom of the
mortise in which{ slides; a bolt, m, passed through a stationary nut, a, shown also in
figure, —at n, For & iinches from its politt thie thread is turned off, and this portion isin-
serted in the hole in the shaft, till the poliit touches** i.” ‘The action is now plain, Turn-
ing the bolt **m” to the right forces it fo advance toward the driiin; tliis 1akes the
cylindrical part peistrate more deeply into the cylindrical holein the shift, and as the
point of m toiches i, it forces the latter agains® the drum, and the latter against the
spiral apring g, which is thus compressed. The male enters the female and us the
motion of m is continued the two friction surfaces are pressed so tightly together that
the dniin is held as fienmily to the shaft as if it was keyed. Turning s to the left now
reverses the entire operation, and the drum is once more loose on the shaft,

The screw-thread on m has such a pitch that a movement of 50 degrees is all that
is needed to clamp the drom;

The action is perfectly under control at all times, so mnch so that I have seen the
hammer held stationary in'the leads, without stopping the engiue, by simply lessen-
ing the pressure on a'i‘nst enough to let the two friction surfaces ali(fvc on each other
wﬁh the proper relative valocltly.

Nos, 1,2,3. Minor details.—All the hammer rests are placed and removed from deck
in the manner shown in Plate —.* ‘

All the chocks have the jaws iron-coverad (Plate —),* and are provided with an
inch chain about 2 feet lon"g, very firmly stapled to the body of the chock. They are
used as follows: A line is led through the chock to the winch, and strained till the
fiat is in the desired position; a half-hitch is now taken around the line with the
chain, and the line thrown off the winch. The strain draws line and chain into the

aws of the chocks, and jams them so that there is 1o further mdtion. To free the line
it is put to the winch again, and the strain frees the chain from the chock, and all the
slack desired is taken in, the line is again thrown off the wineh, and is at once held
by the chain as before. It would seem that this treatment would be very severe on
the lines, but all concnrred in the statement that, according to experience at Chicago,
lines lasted as long with chain stopping as with ordinary cavils,

" PERBONNEL,

The Chicago crew is constituted as follows:
Per day of 10 hours.

1 foreman of driver ........ Fonites aaos beoboncsin D osoess poeRse BEsees 45 Eeten e $3 00
2 ToAdor MR cscsv ssmove s s snavm s oo sbios uE sm s Bose R each.. 275
| 07 e p———— 2 60
1engineer.....ccveveeeennicaienans 3 00
1 fireman > - 2 00
2deck hands.....ccccvveecer cennn .. 200
1 axeman 2 00

Total, NiNe MEN .cceestenverrncncncens ciorenenvonans R R P 17 %

On_the drivers while I watched them the engincer handled the hammer as well
as the engine, aind the foreman was in charge of all three drivers, Two of the crew
were at work all the time on the flat loaded with piles, where they were engaged in
trimming them to a trne conical head to fit the cone in the hiottom of the stenm ham-
mer, and in removing the bark. According to Mr, Kennedy there has been great
difficulty in getting men capable of running the steam-hammer driver up to its real
capacity.

NATURE OF WORK.

All three drivers were at work on an extensive shore protection, which consists of
.two rows of piles (oak) bolted to oak waling pieces, In each row the piles are driven
in contaoct ; the clear place between rows is 6 feet. This space is filled in with very large
riprap, and the two rows connected together by tie-bolts, 10 feet apart, which pass
through the stone at the level of the waling pieces,

* Plate not forwarded,
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Iu 10 feet of water the following material is used in each 108 Huéar feet :

Piles..... retsemcces eienenene cmnans 2 cere e cnnnanss 140
{-inch bolfa (average longth, 24 inches).......... R 100
4 by 4 by § ineh washers..... P seemseen reesentaat e eneans s onnarsaneaaansns 200
1-inch rods 9§ feot long; withhead and ntid.... oo cververeeniiiiirninien e 20

G by 6 by § inch washers for the above .o cocnvee it iieriieiccinnen e, 40
6 inches by 12'inches by 20 feet oak wallng pieces .o oeveineuecrcernernae.. 10
Cubic yards riprap stone . . .o iiiiriaciiicccaiicsaseeerberar s 222

The bottotii is nioderately coarge adnid; free from large stones, and with little or no
clay to bind it togetlier. At times the'driving was done where old pile work or cribs
have been formerly placed, and this is the reason of the very small number of piles
driven on some days. ‘ o )

There was a fgeﬁiii{bf great rivalry bétween the different master diivers, especially
between the jot and steam-linmmer mén, and thess two torims thus received as fine u
comparison of their inhdrant merits as it is possibile’ to obtain where so miich of the
emciency of the plaiit dependson tlie energy and skill of thase who handle it.

The following table, copied from the ofiicial records in Mr. Kennedy's office, shows
the work done by each driver from August £1 to November 13, 1882, hoth inclusive:
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The mean number of piles driven in a day by the different drivers are: No. 1, 53.9;
No.?2, 66.9; No. 3, 54.4. Nos. 2 and 3 drove some piles in the reund-house, which are
not recorded. There each pile had to be in exact position, within an error of 6 inches,
and was required to be driven 20 feet.

For this work No. 1 ﬁ” the most efiicient, and did a large part of the work, The
work was of such a difficiilt charactoer that it. shoiild not be considered with the reat
in compnrip:{g the two forms of driver. Omitting those days on which No. 1 worked
in the round-house (Nos, 2 aud 3 being iiirecorded when at work there), the following
are the means which aftord a true comparison: No. 1, 63.2; No. 2, 66.9; No. 3, 54.4
piles a diay. The figures speak for themselves. There is little or no advantage in
the complicated machinery of the stenmm hammer. Its averageis less than one and
greate;- than the other of two twin jet drivers, which were dving identical work along-
side of it.

OPINIONS OF MIt. I,

A. KENNEDY ANXD OTHERS.

“The {et.'dﬂve’rs on the long avernge do as much or more than the steam hammer,
and this in the class of work now under execntion here (Chicago), whero the machine-
shops of the company are available at any instait,

‘“The leads last betweon three and four times as long with the steam hammer as
with the drop haminer. A banimer line lasts the stenm hanimer one month, whils
.it needs replacing about once in five dnys with the other form. Say it will drive 500
piles on a jet, 3,000 on the steam haviiiter driver. The flats for hoth are too hroad
amd short for convenience in pullliig old piles, .

“Tho steam hammer Jéavées the pile-head as good as it was before driving, while the
Jet drivers injnre the head to a consuderable extent, On this account, in contracts
for wharf work, it is not infrequently stipulaied that all piles bo driven by steam
bhammering, For work at a distance from muchine-strokes the stewm hamiier is linble
to cause great deliyys from breakage of some part, mid for such work jet drivers are
immensely proforred. On a car in liniil'driviig the stemn haimmer is iimmeasurably
superior, as there iy miich less jar, and the water noeded is not excessive, Sixty-five
pilles a day are expected of every driver in the luke shore proteetion ; ifless are driven
the matter is looked into. Hard bottoin is linble to retliee this nuniber very largely.”

Time record.—Bud weather prevented'me from seeing the jet drivers at work, except
for a part of one morning, in the romnd-liouse; heve the jet was not used, the tend-
ency of a jetted pile to move lnterally in driving proliibiting its use there.

The following observations were made, nnder average conditions of wind and waves,
on the steam hammer:

Tasre VIL—Steam-hammer observations.

|
1

: = v & - S <
4 = : E i@ = £ E

E 2= 0k g 1=z & ¢ | 3

Eg Z L. i Z E E £ g1 %

Number of observation. - = tz = = |z z g =

z= B == 1 = % = A8 =

Z% ‘e == Z s 42 g = 4

>3 = 2 = = < = "

s e | = 7 L % B B |95
n.s  m.g | omos Mg woa m, 8. Feet.| Feel.
T . cronscmseenovinasese oo 24107 2520 2540 . U548 274008 ... . 7 24
g0l 3100 3145 3255).... 3380 7 24
Waw| 3720 . 3740 3945 {104 4015 7 24
41 40| 4205 4220, 43 45 i 63 44 10 1 AU
4580 4025 4645 48 10 1600 48 30 ; 7 24
50300 H100 5105 5305 155 5430, 7 24
69000 5920 5050 2001 295 7 24
4 30 §55. 510 hG4p:-88 7. 7 24
D5 940 93 1105 %H 1130 7 b7e
1an] 405 1412 153579 1600 17 24
18401 19106 1027 205),72 2115 7 24
2,30 269 2045 2935 126 30 10 T 24
315 3946 w55 $11o 72 4135 7 2%
45151 4455 4513 dednlas 47050 9 A
4095] 4935 4950  A215 0192 52 g0 7 2%
5465 H525 H530 57 10 ' 77 57 45 7 24
005! 035 045 2m'8° 315 7 24
610! 540 6540 T30 -Ww| 75 . T, 2%
1000 1025] 1042 1250 6O} 1315 7 24
2015) W55; 2010 2510 80 2345, 7 A
20 2555] 2030} 2653 2000.72 2095 7 24
B1 30 3200 3215 3225 3355 69 3140) 7 24
L SR 27007 2530] 2005 2025 3110 75 31 35 7, 24
96 3435 3555 3610 63 . 3705 30 37307 7 24
97 . 4520 302 3940 ; 39562 ; 4020 25 40 45 ; 7 24
U8 ... 41 25 4222, 4245 43037 433320 4355° 7 24
R 4450, 4505 ; 4010, 40256, 4659 31 : 47 35 1 24
100 .. 4825 4945 S 057 5020 5112 42 5210 7 24
101 . 5250'6430|5455A5508,5ﬂ37 79 5705, 7 24
102.. P ceer’ 0451 2100 2350 246 343 49, 405 T, %




APPENDIX T,

TaBLE VIL—Steam-hammer observations—Continued.
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The immense différonce between the amonit of work done at tho two localities is
caused almost entirely by the ciirrent. In the river it is a continaal struggle both to
hold the flat in plice and the pile In the leads; at Chicago there is no strain on the
lines holding the flat, which is disturbed only by wind amd waves, and two men hold
the pile in the leads with a single light line, till the hammer is placed on it.

The downward velocity of tlie pile wus no greater at Chieago than here, as numer-
ous measuremonts proved, but it was continnens; while here stoppages are cou-
stantly oceurring, from the time the pile starvts till it stops,

PART IIL.-—POSSIBLE ECONOMY OF USING STEAM-ITAMMER DRIVERS ON THE MISSIS-
8IPPI.

The cost of the Illinvis Central Raflroad driver of thisformn was: stears hanimer
$1,693.50 (weight 7,500 pounds); license to build and use the same, 3500 ; hiill, $2,000 ;
boiler and engine, $2,333.59; total, $6,427.09. The welght of this size of hamnier is
too great for cottonwoad piles ; the sccond size, weighing one-half as mueli, would be
what is required. Its cost, free of license if obtained direct from the manufactory,
is 8875. ‘The only possible yaving wotiild be'in lessening the time now spent in actual
(lrivingl‘ha'nd this, with our present form, is but a snall fraction of that needed per
pile, e différence in cost of the present hammer (830) and the steam hammer
($376) is $795, and under the most favorable circumstances it would take a long time
to pay for itself. § ;

he more simple the machinery used, the groater is the chance of real efficiency,
when the work is carried on, as uander this office, at-a distance from maechine-shops.
If any saving is to he made by extensive change of plant, it must be found in some
method of driving more than one pile from each position of the flat, thus eliminating
partly the slow and vexatious changes of position in severe currents.

PART 1V.—VELOCITY OF PENETRATION AS A FUNCTION OF THE PENETRATION OB-
TAINED,

It added but little lalior torecord the time at which each pile lind penetrated 2 feet,
4 feet, 6 feet, &o. While I was studying other more important elements involved in
pmt{oal' pile-driving, I therefore incidentally made the observations shown in eol-
umns eighteen to twenty-five, inclusive, in Table 1, page 18, thinking that in con-
nection with further experiments they might throw some light on the important
question of the quantity of water needed for the most efficient work with a combined
jet and hammier driver. ,

Table IX shows the total number of seconds required by each pile from the tinie it
was in the leads till it had penetrated the nuniber of feet at the head of each column.
In this table no allowance is made for unusual delays, they are all considered as part
of the time occupied in driving; in other words, the table gives the true and entire
history of the downward movement of each pile.

TABLE IX.—Seconds from ‘¢ pile in leads,” till pile has penetrated.
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TABLE IX.—Seconds from *¢ pile in leads,” till pile has pcnetratedi—Continued.
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This table is shown graplically on Plate V1I, where the co-ordinate axes represent,
the vertical the penetration in feet, the horizontal the time in seconds oceupied in
attainiing the corresponding penetrations. Examining the plate, the following peou-
liarities are seen: L = g e

1. The long time taken in penetrating the first 2 feet. This arises from the fiiét that
the pile is still held by the log-chain line, and thus penctrates only as fast as this line
is slacked off.- Again, the hammer is not yet on the' plle, dnd it is urged downward
only by its own weight. The time to descerid till: it tonches bottom is also fncinded.

2. The irregnlarity of the movemeént. The pile nsnally goos down by sudden jumps
as though the jet made a hole not quite larje emmi;h to adniit the plle at firat, bu
that the washing away of the sides at last let it full to the bottom of the hole, or s
if the hottom were composed of thin hard layors, separated by relativély much thicker
oneﬂiof soft alluvion. Both are probably active agents, contributing to the same
result. -

3. The jile often penetrates the last 2 feet in as little time as any other interval of
likeamount, . T 07 T R T

This is explained by the fact that the piies are not intended to siifffort a we; ht, as
in a foundation; but only toresiat a tendency to he foreed.over by the current, drift, and
ico, This does not necessitate driving till the pile goes hard; bt only to force it deejp
eunnﬁh into the soil to prevent latoral movement. Fourteen feet is the distance
usually required; in soft Lottom, 16 feet or more is the depth driven ; in hard bottom
12 feet is amjple, s i " i i,

The driving is tisually stopped sfter a penctrition of 12 feot has beon obtatna; first,
when the head of the pila(cottonwood) beconies soniichi tattered.up as to form an
clastic cushion, so that tlie haminer does not strike a fair blow ;-second, whern the
pile penetrates so slowly that it is wasting timo to'try to force it farther 4 third, when
the head of the pile is at the level desiréd, provided the depth driven in this last
case is sufficient in the bottom there existing to secure stability. i

4. Many excessivo delays, ‘These are shown on the plot by nearly horizontal: por-
tions of a pile's course, preceded and followed by portions which are neéarly verti-
f.:ll. 'I;:ey generally indicato that work was temporarily saspended to adjust toggle,

ines, &e, . , :

5, The sudden descent sliown in almost overy pile from 2 feet to 6 feet or 8 fest.
This is cansed by the first placing of the hammer on the pile.

It is plain, innsmuch as some piles (in hard bottom) were driven only 10 feot, and
others (in soft hottom) 16 feet, that the simple menns of the columns of Table IX wonld
express no law, :

If all the piles had been driven (as in fonndations) till the velocity of penetration
was reduced to some very small value, the complete method of combining the obser-




1274 REPORT OF THE CHIEF OF ENGINEERS, U, S. ARMY.

vations to derive the law of velocity of penetration as a function of tire penetration
attained would he as follows:
f12. t?i“d the absolute time each pile occupied in penetrating tlie successive infervals
of 2 feet.,
2 ? ‘Throw out all times that were marked in the field as vitiated by toggle or other
elays, - G e ‘

3. Find the fractional part of the whole time occupled by each pilein real penétra.
tion, which waa used in penetratibg the first 2, 4, 6, 8 feot, &c. The resulting frac-
tions will bie called *¢ time fractivis.” _ o :

4. Find the fractional part of the entire penetration of each pile which corresponds
to 2, 4, 6, 8 feet, &c. The resulting fractions will he called *““distance fractions.”

.5. Take the mean of all the time fractions (above defined) which correspond fe
eqnal distance fractioiis (above described).

For clearer appreciation of the above, consider the case of two piles, onedriven*q”
feet, the second “a” X “a” feet.

The time fractions obtained by above head, 3 correspond in both to 2 feet, 4 feet, 6

PA ; » 6 feet 2 feat 4 feet
feet, &c., but d-—:%—z—{, :f:gx f:—l%%f.' are larger fractions than -- = —
6 feet

axafeot! “a Xa leet,

a’x afeot, &c., therefore the time fractions do not correspond to equal portions of the
’ 2
entire penetration in the two cases, and should, therefore, not.be combined into one
mean, )

© Piles driven 16 feet would'thus determine the points on the curve corresponding to
one-eighth, two-eigliths, three-eigliths, &e. ; those driven 14 feot, those corresponding
to one-sevonth, two-sevenths, thres-sevenths, &c.; those driven 12 feet, those corre-
sponding to one-sixth, two-sixths, threc-sixth, &e.; those driven 10 feet, those corre-
s*nmding to one-fifth, two-iifths, three-fifths, &ec., and s0 on, These operations are
sliown in the following tables:

- > Tanne X.—Adbsolule time inlervals.
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TABLE XII.~Distance fractions.

Depth driven. 2 feot. 4 feet. 6 feet. 8 feet. 10 fest. ! 12 feet. | 14 fest. | 10 fect,
.12 . 250 .376 . 500 . 625 750 _. 875 1.000
. 14 . 286 . 429 . 572 .716 . 857 1000 |......... .
. 167 .33 . 500 . 667 . 833 1000 f......... ... .
. 200 .400 . 600 . 800 1000 foceeneenefeccnonanns teenemeren
. 260 . 500 . 760 LO000 Jeecrumenr]eearconcccforenne PRRPRN S veoee
.333 . 667 L6800 }..o.-..... eosrrmene [ P [
. 500 1.000 Jueecveeeeduooonnnn.. vovessvacefoaserrenco]einnas [P . w—eia
PO I PRI P F RN cervescsoilesesannunsy cemsernsne
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Table XIII is shown graphieally on Plate VIII, Fig. 2. The lrmngnlgt_ﬂty of the
mean enrve there plotted showselther that there isno law which jssu clently marked
to be shown by snch a lHniited number of observations, or that the assuinptions made
for purposes of discunsfon were not in accordance with the real facts, Thit the latter
is the case is, I think, indicated by the smooth curve obtained under the following
assumptions, though much of the regilarity may be duse to the fact that each poisis
determined by the mean of nearly seventy-two obiservations. i & L

That the plles wore not driven in equally resistiiig bottom is well known, but the
reason that many of thein were not driven the full depth of 16 feet was that the mas-
ter driver had struck tio heavy blows for the head of the enttonwood pile to stand,
and the head had thus been 1iitterly destroyed before the pile was fully driven. On
this acconut it wounld seem that a better way to discuss the observations would be to
assumo that the ratio of the velocity of penetration at the 2-foot depth to that at 4
feet is constant, although the absolute values of tliese velocities are different for all
varieties of bottom ; and to extend this law to 6 feet, 8 feet, 10 feot, &o.

In other words, assume that a represents the volocity when a penetration of 2 feet
is attnined, ba_that at 4 feet, ca that at 6 feet, &c., for any given locality; then at
any other locality where the velocity at 2 feet is a feot, that at 4 feet will be ba feet,
that at 6 feet ca feet, &c., in which b, 0, &c., have the same values as before. Mak-
ililg these assumptions, the object is to obtain'the values of b, 0, &a¢., from the observa-
tions,

Under this hypothesis the difference in the hardiiess of the bottom at different
placesmakes it necessary, as before, to construct a table of *time fractions;” butas the
ratio of velocity at 2 feef to that at 4 feet, 6 feet, 8 feet, &c., is what is desired, the
time fractions must be combined according to the absolute penetration in feet to which
g::_v icom':,upond instead of combining as before according to corresponding ¢ distance

ctions,

Table XI is tlien already in the proper shape for plotting. Plate VI, Fig, 1, this
table, plotted, shows very olearly some peculiar features of the history of the mean
pile. The slow descent for the firat 2 feet is shown as before, then the rapid descent
from 2 feet to 6 feet, which is cansed by firat placing the hammer on the pile. From
6 fect to 10 feot the penetration is less rapid, as the hammer is still at rest, and acts
only as dead weight. From 10 feet on the penetration is again more rapid, as by this
time the hammer is fairly in action,

The numbers actually shown by this mean curve are almost exactly those pointed
ont b[vmtvhe means of a number of ohservations I took to determine the time at which
the above chanFes in the manipulation of the pile takes place, .

The changes in the values of b, o, &o0.,are so slight that it is practically correct to
state that for the depths the piles are driven here there ia no a{)preciable difference
in their rate of penetration from the start till they are at their final place of rest.
Plate V shows that with many piles the resistance does increase to a marked extent;

od

but taking the long average the last 2 feot are driven in just about the time need
for any other 2 feet,

Table XIV, showing the fractional part of the éntire time occupied in penetrating
each individual 2-foot interval, is added as of possible interest; it shows the irregu-
larities for single piles more plainly than Table XI.
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APPENDIX T. 1281
PART V.~—PROJECT FOR A MULTIPLE-LEADS DRIVER,

Table V, 28, shows that In driving 20,000 piles §14,255.94 were spent in plac-
ing the pile-driversin position, and by thisis meant the cliange from the position of one

ife to the next, and no account is taken of the long moves from one line to apother,
Al this time i absolutely lost as far asany advantage is concerned, and some means by
which it can. be shortened or avolided is most desirable.

The most practicable and at the same time least expensive method seems to be
some arrangenient by which putting the fiat once in position shall enable the engine
to drive several piles,

The object to bo obtained is to devise a driver which shall drive the test possi-
ble num?er of piles at each position, and still be at least as easy to put in place as the

iresent form,

: With the ideaof testing the practicability of handling a large flat in severe currents,.
I tried the evperimeiit of lashing three pile-drivers toguther, and driving all one day
in a current uf 5§ miles an hotir in & depth of water of 19 feet. The area of the flat.
thas joined was 60 feet by 60 feet, and would have accommodated eleven leads, prop-
erly spaced, for work on the linrdle lines, v .

‘T'he piles driven by this combination are seventeen to thirty-one, inclusive,

‘The times required to move the flat was as follows; 9.4 minutes, 11.4 minutes 8.4
minutes, 34.0 minutes. The first three were simple shifts on tlie sameline; the fourth
was 8 general move from the down-stream (brace) line to the up-stream (drift) line,
a distance of about 60 feet across the current-and 40 feet up-stream, In the position
on the up-streaniline three anchors wore used (average woight 200 pounds), and when
the strain was brought ovenly on theni they held perfectly.

Two were unable to hold the flat alone. Great trouble was found in raising the
anchors after the experiment wasover, they had penetrated so deeply under the heavy
strain,

The drivers did about two-thirds as much work as usual when thus combined, and -
t.is, although all three had to wait till the slowest one had driven its pile,

‘The result of the oxperiment seemed to indicate that there was no special dificulty
in holding and moving such a tlat. _ )

The cost of building such a large hull, stiff enough to support the great weight
which would he concontrated on one end, and of constructing such complicated wa-
chinery as eleven leads rin by a single engine would dentand, is so great that before
recommending it a further test is deemed needful. With this idea I have designed
a three-lead driver to be floated on one of the present hulls,

The machinery remains unchanged, and the only expense is the construction of two
new leads, and a general change of position of the machinery, in order to trim the

at, .
Plato —* is drawn to a scale of balf inch = one foot, and will be found to be suffi-

ciently accurate to bo used as n working drawing. :

. The flat will be available for a common driver if the results do not fulfill all that is
anticipated; the extra loads will be available at any tinie in the repair of other drivers,
and the expense of mo’vinF the miachinery back to its preseut place is all that is
needed to reconvert the multiple into a common driver,

All necessary details can be readily obtained from measurements on the drawing,

Very respectfully, your obedient servant,
Frepenric V. ABBOT,

First Lieutenant of Engineers.
Maj. O. H, EgtNsT,
Corps of Engineers, U, S. A,

* Plate not forwarded.
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16.

Record of gauge at Grafton, Ill., for the fiscal year ending June 30, 1883,

(Height of water above plane 200 feet below the Saint Louis City directrix.]

I .
b q =
" l 2 l 5 , 21 2 ; oy .

‘N g i 2 | ] g 5 i . .

2l 5| 815, $1:|18/81|3 s Tl el g

-3 4 = : B ! %zl A " (7 <4 | B
- | Feet, | Feel, | Feel. | Feet, | Feet, | Feel, , | Feet, | Feel.: | Feel. | Feet, | Feet;
1 ;212,28 { 201.88 197.50 195.74 198,70 1109. 12 | 107,45 | 109,50 | 211,45 | 202.85 | 205.15 | 207,90
21 12.05| 01.85(97.72 i 05.68 | 08,70 | 09.00 | 97,12 | 199,25 | 11.15) 02.60 | 05.45| 07.80
3! 13.80| 01.80 | 97.54 | 95.60 | 08.65 | 98, 97,001 108,00 | 10.60) 02.08.| 0575 07.20
4 14.30| 0L.70 07,55 05,55 94.50 | 98.00 | 96,70 | 108.10 | 10.20 | 0452 06,05 o6 83
5| 14.50] 0L48 | 97.52° 0548 | 98,45 | 97.76 | 96.40 | 108:32 | 00.90 | o1.00| 06.36 | 06,30
8| 14.60 0152 07.68 9546 08.30 | 07.30 | 06,25 | 108.55 | 09.35 | 0L.15( 06,50 | 0610
7| 14.30| 0170 ! 97,76 ' 95.45'| 98,00 | 07,00 | 96.00 | 198, 50 .40 | 01431 06.75] 06.00
8| 13.98] 0L75' 07,00 ; 95.40 | 97.93 | 06, 96.00 | 108.35| 00.30 | 02,60 | 06.93| 06,18
9; 13,501 01,60 03,10} 90540 | 07.80 | 96,16 | 95.85 110823 08.95| 03,12 07.10] 06 60
10| 12.85| 01.32 |03 24 | 95.40 | 97.64 | 95.00 | 95.70 | 108.107| 08.50| 03:12| o07.20| 07,12
11} 12.16| 01,00 | 98.20 | 95,50 | 97.52 | 94.62 | 05.50°|:198.05 | 07.90 | 02.93] 07.20| 07.70
12 11,50 | 00.65: 08.25 | 05,64 | 97.45 | 94.00 | ©08.30 {108.00 | 07.40| 02.727] 07.18| 08 04
13| 10.75| 00.26.08.00 | 05.55 | 97.50 | 03.85 [ 90.05 { 198:05 [ 06.00 | 02.61| 07.10 | 08.40
14| 10,00 { 199,02 | 07.00 | 05.76 ; 97,75 | 93.65 | 200,25 | 199,52 | 0635 02.404 07.25 ! 08.85
153 09,30 | 99,70 ; 97.78 | 96,00 | 97.65 | 93,65 | 00,25 00| 06.12! 02,48 07.42| 09.35
16! 08.70 | 99.02 {97,65)96.16 | 97.560° 1 03,85 | 00,58 | 05.10 | 05.95! 02,50 07.65| 10,15
170 08.14 | 90.65197.58 | 96.20 | 07.60 | 94.00| o1.40 | o07.70 05.40| 02.50| o7.82| 1185
18, 07,701 09.30907.35 | 06.75 ' 97,60 | 94.00 | 01.50 | 08.85] 05.35) 02.63| 08,00 1200
19 07.25| 99.05)07.10 | 97.30 ; 97.95 ) 94.20 | 00.58 | 10.25| 05.28] 02.75| 08.70 | 13.75
20 ;- 06,80 | 98.80 | 67.00 | 97.50 } 98.05 | 94.50 ; 199,00 | 11.00 | 05.20 | 02.93{ 09,10 13.85
21; 06.35| 98.62 |06.92]97.65!08.20 | 94.60 | 99,42 H 05,161 03,00] 09.30 | 14.27
22° 05,00) 98.4506.70 | 97.76 | 98.20.| 04.95 | o9, 85| 0510} 03.30| 10.00}| 14,50
23 04.65) 98.35 00,50 | 97,80 | 08,40 | 95.75 | 08.50 | 09.72| 05.02| 03.52| 10.00 | 14 62
24| 04.44 | 08.20 | 06.40'| 87.80 | 98.42 { 96.25 | 908,10 12.05] o4, 03.01! 10.00| 14.65
25{ 04.20 | 98.20|06.32 | 97.92 : 08,58 | 96.76 | 907.00 | 12.05| 04.70 ! 04.05| 00,75 | 14.70
26 03.80: 98.201.06.251{97,92 ' 08.75|07.10! 08.65] 11.98 | 04.156| 04.156| 00,40 | 14,25
27 03.32] 98.14|96.08 | 98.00 | 04.75 | 97.35 | 200.00] 11.65] 03.70 | 04.30| 00,20 | 13.80
28| 02.90| 97.90|95.05 | 98,22 | 98,80 | 97.35: 199,70 | 11.60| 03.30: 04.43 | 08.72| 13.05
20 0262, 97.72|95.92 | 08.40 ! 08.92 | 97.4 .80 |........ 03,00 04.55; 08.54 | 1245
aol 02.45; 07.55) 95,85 98.50 : 99.00 | 97.52 | 200.00 ... ... 02.05: 04.86| 08.30 | 11.40
31' (2127 91.30|....... 98.65|.......0 97.55 | 00.15 .00 0. 0214 |oscs s 08.02 |........

Ntrlzyg’atlon suspended on account of ice, December 7 to December 23, and from J: anuary 1 to Feb-
ruary 25.
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17,
Record of gauge at (iray's I'oint, Missouri, for the fiscal year ending June 30, 1383,

(Helght of water above a plane 200 feet bolow the Saint Louls City directrix.]

: i £ - R g |
i P e 12 e B B g’- g H
. P % E 3 £ : £ g g2 ! 8 =3 5
i 218 £|2iE]§ -8 E:EBlE] 5| ¢
28 e tlw |3, &2 5 &VE || A&
t
. Feet Feel, | Feel. | Feel. | Feel, ] Feet. ¢ Feet, | Feel, Feel. | Feel; | Feet,
1,115.21 104,01 | 03.01 1 05.11 | 97.81 : 08.21 , 90,51 ‘' 95,11 | 117.51 | 106.01 | 107.61 | 113.41
2: 1501 .61 | 97.01 {9501 ; 08.11 | ¥8.11 - 96,16+ ©4.21 { 17.11| 06.21 . 41 12.66
3 l 16.61 | 04.08 s 04.86 1 98,31 { 97.91 : 06.01: 94,31 | 18.41] 05.91 | 07.41 12,11
4! 17,48 03,01 07.81 | 04.70 } 98.41 | 97,61 | 95.61; 97.21 | 15.681 05.01 ] 07.51 11,66
51 1821 04.16  97.91 [ 04.71 ! 98,31 | 97.501 | 05.31 ¢ 81} 14.661 05,01 L 41 121
6. 18.51 ¢ 04.668 97.71 194,61 :08.16 {97 31 | 9511( 06,61 | 13.68 | 05.44 . 41 10, 61
T, 1861} 0511 907.71 104,51 1 08,01 |-95.11 | 04,8 96.51 | 12.66 | 05.61 ] 07.31 10.21
8, 18.81} 0511 ° 07.566 | 04, 41| 97.0 3 04.16¢ 90.41 ) 12.21 ] 05.41] 072.21 10, 61
9 18.41 S97.50 | 04,41 7,81 {95,761 03.76 | 96.41{ 11,01 | 06,111 07.11 11, 86¢
10 18.11 ] o04.11 | 97.66 | 04. 41 ‘ 98.01 1 05.21'| 93.66! 96,01 : 11.51 : 08.78 11 13.01
11 17.61 {1 03.68 | 97.71 .31 107.60 | 94.41 % 93.41] 07.01| 11.16 ! 07.41| o7 11 13.21
12 16,46 03.31 | 97.61 | 94.41 | 07,01 | 93 02.66 97.81 | 10.31{ 07.61| 07.01 1
13 1551 § 02.76 ] 97.81 | 94,51 1 08.41 a6 | 02.61 .51 1 00,41 07,61 ] 07.01 14,61
14 14.41 1 02,511 97.81 | 64. 08,11 | 92.16| 92,11 100,21} 08.68{ 07.41 | 97.01 14, 66
15 13.38 08 97.61 | 94,76 | 98,41 | 92.01' | 01.06 | 103,91 | 08.01 | 07.31| 07,01 15.41
16 . 12.51 | 01,68 | 97,36 | 65.01 | 87.91 | 91,76 | 01.68 | 106,61 ] 07.31 | 086.91 .21 16.51
17 1176 | 01.51 | 97,21 | 95.31 | 98,01 | 91. 11| 92.01 | 111,01 .11} 06,01 A 17, 41
18- 1L.31| 01.16| 97,01 | 95.41 | 97.66 | 90.06 | 02.31 | 115.2§| 06.668'] 06.31 | 08 91 18. 11
19 ; 11. 08 01 {90.01 9551 | 97.10 ; 90.51 | 02,66 [ 117.66 | 06.41{ 06.31 | 10,21 18.68
20°' 10.91 00.51 | 07.1) | 95.70 | 97,01 : 90,66 | 92. 66 | {18.31 | 06.11 06.11 1L 81 10. 41
21 . 10.68| 00.11 | 96.86 { 96.41 | 96.01 : 91.41 | 01.76° 11760} 05.91{ 05.68 | 13.11 19.91
22 10.61 | 99.76 | 96,51 ; 97.01 | 96.91 ! 02.41 01.31 | 117,01} 06.01{ 07.41'| 13.51 20.31
24 10.31 | 09.81 | 96,41 ; 97,16 90.91 ; 92.76 | 90.76 | 117.01 | 06.11 | 08,66 | 13.91 20, 61
24 09,66 | 90.31 | 96.21 | 97.16 { 97.01 ' 03.68 | 00.76 : 117.31 | 06.01 | 09.51 14.01 21,01
25; 08.76 | 99.11 | 46,01 { 97,168 | 96.81 - 84.68. | 01,01 | 117.66] 06.01 | 00.68 | 13.41 21.21
26: 08.011 98.01 | 95.76 ' 97.16 | 96,91 : 85,61 | 901,31 118.11 | 04.01 | 09,31 13.41 21.51
27 . 07.31 : 98.91 | 95.561 ; 07,16 | 96.81 - 96. 31 B 118.11 1 05.70; 09.01 | 12,81 21.66
28 08.51; 98 66 | 95.20 ; 07.31 ; 06.81 ; 08.60 0l { 117.68§ 05.68% 08.41 12.61 21.66
291 0566 08.61 | 95.51 §97.31 | 07.01 : 98.66§ 9516:........ 05.61] 08.01 | 12 61 21, 51
30 ! 05.31 | 98.51 | 95.21 | 97.41 | 97. 11 :96.661 05.761........ 05.41' 07.68 | 13.51 21,11
31; 05.11§ 08.41 |....... 99.51 |.ccovess l 90.61 | 94.01 — 05.41 1....... 14,01 |........
q i

.\'av%;o::tlon suspended ou account of fce, Jannary 2 to February 6, and from Febraary 16 to Feb-
ruary 20,
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T 2.

IMPROVEMENT OF THE HARBOR—AND MISSISSIPPI RIVER AT ALTON,
ILLINOIS.

Operations at this locality were carried on under an allotment made
by Congress from the general appropriation for improving the Missis.
sippi between the Illincis and Ohio rivers. Their history is given in
the report upon that work. The favorable season of last antumn en-
abled the work to be done at a less cost than that previously estimated.
The dike advanced so far towards completion and its action upon the
shoal in front of Alton landing has been so favorable that it is quite
probable that the desired result will be attained without fally com-
pleting the dike as originally designed. Considerable settling, how-
ever, is to be expected, and in order to preserve the presént efficiency
of the dike a sum of money sufficient to keep it in repair should be
available. An appropriation of 85,000 is accordingly recommended.

Money statement,
Amount, (estimated) required for completion of existing iject .......... $5, 000 00
Amount that can be protitably expended in fiscal yoar ending June 30, 1885. 5,000 00

T 3.

IMPROVYEMENT OF MISSISSIPPI RIVER OPPOSITE THE CITY OF SAINT
LOUIS, MISSOURI. ,

The river and harbor act of August 2, 1882, contained the following
proviso, viz:
That the nnexpended sums heretofore appropriated for an ice harbor at Salut Louis,

Mo., be,;and the same are herchy, transferred and appropriated, to he expended under
the direction of the Secretary of War, for the improvement of the channel of the

Mississippi River opposite the city of Saint Louis, Mo., by repairing and raising the
present low dain across the channel east of Arsenal Island, known as Cahokia Chute,
and by the construction of such other works in or near said Cahokia Chute as may be
deemed advisable to accomplish the same purpose. )

The sums above described amounted to $60,000.

The locality is shown upon Plate I. The submergible dam across
Cahokia Chute, constructed in 1878 and 1879, was originally built to a
height of about. 5 feet above standard low water, but it had afterwards
settled aboiit 3 feet, leaving its crest about 2 feet above standard low
water. It had-accomplished the object that was expected of it, viz:
Directing the channel to the other chute and removing the shoals at the
head and at the foot of Arsenal Igland: It had cansed heavy deposits
in Cahokia Chute, large areas of which had reached a height much
greater than the dam, and were dry at medium stages. At the higher
stages, however, a considerable body of water still passed through this
chute, and modified the direction of the channel below, causing certain

“complications at Horsetail which it was desirable to remove, At such
times also there was apt to be a slight erosion of the upper portions of
the Illinois bank below the dam. To provide for the future business
interests of the locality it will eventually be necessary to entirely re-
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claim Cahokia Chute in order to afford free accessto the navigable water
west of Arsenal Island, increasing at the same time the amount of
land available for occupation. One object, then,of the works to be
constructed was to fill up Oahokia Chute with deposits of silf.

An important feature of the improvement of this locality 1s the pro-
tection of the west side of Arsenal Island. This work had been begun
under the general appropriation for the improvement of the Mississippi
River, between the Illinois and Ohio rivers, and was in Angust last well
advanced towards completion. There remained, however, to deposit
riprap upon the bank above low water for a length of about 3,375 feet.
It was decided to complete this work under the appropriation now un-
der consideration. v _ :

One means of hastening the process of filling up the chute was to raise
the dam by methods similar to those employed in its original construe-
tion, viz, by building it up with layers of brush and stone. Both on
account of the wording of the law and on account of the slow action of
hurdles located on the east side of the Mississippi so near the Missouri,
this method would have been adopted had it been found practicable.
An examination made in September showed, however, that portions of
the dam were buried in sand to a depth in some cases of 12 feet. It
showed also that it would not be possible to enter the chute with vessels
during the low-water season which was to follow, and that all operations
must be postponed until spring. The latter season being most favorable
to the prompt action of hurdles, it was decided to atfain the desired
result by means of them.

Two hurdles were laid out, one just above the dam and parallel to it and
one about midway between the dam and the up-stream end of the chute
(see Plate I). Their constrnction was begun in March, and by the end of
the year they were nearly completed. They have caused heavy shoal-
_ing, the thickness of the deposit averaging 7 feet over the entire area of
the chute above the dam, with a maximum fill in some places of over 18
feet. The amount of solid mattersecured is estimated at about 3,000,000
cubie yards.

The work was under the immediate direetifn of Mr. C. D, Lamb, resi-
dent engineer, whose report is appended, marked 19, and under the
general supervision of Mr, D. M. Ourrie, superintending engineer. For
details see Aphendixes 1 and 19, :

The cash exhenditures were $33,003.94. The expenditures including
use of equipment wore $47,067.95, of which $40,873.88 was employed
upon the hurdies and $6,194.07 upon the bank protection,

It is thought that the funds now available will be sufficient to accom-
plish what may be required during the coming year.

No additional appropriation is recommended at this time,

Money statement,

July 1, 1882, amomitt available ...eceveevenceiiorrnne cemaaeeanacosonnoes $60, 000 00
July 1, 1883, amonnt expendeil diiring fiscal year, exclnsive of
outstanding labilities July 1, 1882 . ....cocviveroen o oanae. . §32,900 54
July 1, 1883, outstanding llahil(ties .......................... 1,003 40 =
33,903 94
July 1, 1883, amomnt available.ccecs cococsvacncnveeeracocecoccseoscenses 26, 096 06

e e
e

Amount (estimated) required for complotion of existing project.......... 26, 096 00
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"19.
REPORT OF MR. C. D. LAMB, ASSISTANT ENGINEER,

, 8 e e L . . SaixT Lous, Mo., July 6, 1883,
Macor: I have the honor to submit the following report of eperations at Cahokia
Chute for the fiscal year ending June 30, 1883, , \ .
The object of this work is to iniprove the Missisaippi River opposite the city of
Saint Louis by shiitting oft the water at medium stages fromn the chanhel east of
Arsenal Island, known as Cahokia Chute. Previous to 1878 this chute was regarded

as the main' channel of the river, the passago on-the west side of the islaiid being

impeded by a bar of nearly uniform height extending from the island to the Miiadiiﬁ
shore, This bar wus scoured out soon after the biiilding of the low-water dam across
Cahokia Chute in 1878 and 1879, which, raised to a height of 6 feet above standard'low
water, caused a deposit across the heud’ of the chute, practieally closing it during low
water. Inordertoeffect the same result at higher stages, the constructioni of hurdles
was begun ih accordance with your instructions dated March 10, 1883, A1 examination
baving been made, it was found that the east bank of the isiqnd had been washied
away above the dam to a maximum width of 300 feet, while the towhead opposite
had been advanced about 600 feet since 1879, and that the crest of the dam had sunk
to a height of 2 feet above low water near the island and to'about 7 feet lower near
the Illinois shore, where the bottom was fouird to consist of very soft miund overlaid
with a deposit of sand varyitig in thickness from 3 foet to 20 feet. A bar opposite
the head of the island divided the chute into two chainels; the larger oiie passed

down near the towhead on the Illinois shore, the other flowed’ down next the island
until after passing the dam, when it jolned the muin channel near the Illiiois shore.

Hurdle line No. 1 was located 80 feet above und paralle] to the dam; and its con-
struction begun March 17, Work upon it was pushed forward as rapidly as possibla,
and the line was completed on the 7th of April, but during the sudden rise of Aprilz;;
a section of the line 60 feet long, Piwt above tlie breaoh made in the dam during its
constraction, 400 feet from the Illinois shore, was carried away, the bottom at thils
point being too soft to withstand any considerable pressure, altholigh-the piles were
driven to a depth of over 20 feet. Contrary to expectation, this breach did not in-
orease in siZe and was soon repaired, with tlie exception of the wattling, which was
loft till the.line above should be completed. Repairs were also'made upon the island
end of the line which was damaged about the same fime., These repairs were com-
pleted May. 11, Meanwhile the construction of line No. 2; begun:April 2, had been
nearly completed; when work upon it was interrupted May 17 by the ixigh stage
of river which completely submerged the piles, At this time 1,300 feet of the line
had been comple and the remaining 1,200 feet was finished with the exception
of the wpttljnﬁ S

The river subsided early in June, and work was resumed on the 5th, but another
rise again caused its suspension:on the 8th; the only work doue during ihg remainder
of the fiscal year being the loading on barges of piles delivered at the works irrafts.

The accompanying trasing shows the condition of the work at the end of the fiscal
year. The soundings in black were taken July 2. They indicate a large fill during
the season, espeoially at the head of the chute, where the deposit is in places over 18
feet. The average fill over the entire area betweéen the head of the chiute and hiirdle
line No. 1 is about 7 feet, which would indicate a total deposit of 3,000,000 cnbic

yards., : .

The method of construction is materially the same as that used on primary hurdles
at other places. o . = _ L

The pilés in the hurdle row of line No. 1. were driven § feot n’gart, and-protected
from drift by a line of piles 20 feet above, driven 12 feetapart. Every alternite pile
in the hurdle row wasstiffened by a brace-drift bolted to its top and extending to the
hottom of the river 24 feet below, where it was fastened to.another pilé'by a clevis,
To place this brace in position the clevis is first fastened to the heel of the stick and
then slipped over the to(!’).'qt' the pile and dropped into position l)iz a pile-driver or der-
rick, The drift-row and the hurdle-row were stiftencd by longitudinal stringers fas-
tened to thelr tops by sorew-bolts, and the whole line was further strengthened by
cross-stringers at right angles to the line, and bolted to a pile or stringer fi each of
the three rows. Theé bottom between the brace and hurdle rows was protected from
scour by a foot-mat 37 feet wide, extehdln% from the hrace-piles to a distance of 12
feet above the hurdle row. This mat was built of two layers of brush, crossing each
other at jrifht angles; thick enough to hold the stone used in sinking, and was sup-
ported during construction by grillage-poles lashed to the piles. The wattlinf was®
carried to a stage of 20 feet above low water. SBoon after it was begun it was found
that the depths were increasing between the drift and hurdle rows. Consequently a
section of foot-mat was built and sunk to protect the space hetween these rows.

The method of construction of line No. £ was the same as that of No. 1, except that
the foot-mat was built and sunk in sections 40 feet wide, and the drift-row was braced
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at each intersection of tlie longitudinal stringors, the braces bohug attached to the
piles on the hurdle-row, and the use of the top stringers was rded as nnnecessary.
The following table shows the amount of work done on each line during the fiscal

year:

Foundation :

Wat
Line. ‘ Piles. ! Braces. | Stringers. colll:ttrtur:‘t;d . oonltrgf:xt‘gd.
Hurdle line, No.1 .....covvvnnannn.... 676 172 163 112, 200 23,400
HOurdle Hue, N0.2 ccueevrcvareccccneanan. 163 209 85 100, 000 14, 500
(i - | R s 1,429 381 218 212,200 37,900

No injury to either line of hurdles cin be detected at this stage of river. The well-
defined break seen over their whole length shows thon to be unbroken, while the fill
at the head of the chnte has been 8o great that the pressure upon them is very much
less than during the rise of the latter part of May.

Very respectfully, your obedient servant,
C. D. Lans,
Assistant Engineer.
Maj. O. H. ERNsT,
Corps of Engineers, U. 8. A.

T 4.

IMPROVEMENT OF THE MISSISSIPPI RIVER AT OR NEAR CAPE GIRAR-
DEAU, MISSOURI, AND MINTON POINT, ILLINOIS.

A full description of the plan of these works was given in my last
annual report. At the date of that report the object of the works had
been attained, the shoal in front of the Cape Girardeau Landing having
been removed. A hurdle to perpetuate these results was in process of
construction opposite the town, and a further appropriation was desired
to protect portions of the old bank and of the new deposits.

During the autumn season the hurdle opposite Cape Girardeau was
completed to a total length of 3,100 feet, after which all operations were
suspended and the public property removed to Saint Louis. This hur-
dle hag since suffered some damage from ice. To repair it and to pro-
tect the banks in the vicinity, both old and new, the appropriation
asked for last year is again recommended. .

The good results previously obtained have been maintained through-
ont the year, the main steamboat channel flowing without obstruction
from one end of the landing to the other.

The work was under the immediate direction of Mr. J. A. ‘Worthen,
whose report is hereto appended, marked 20,

i Money statement.

Amount (estimated) required for complotion of existing project.......... $41,820 04
Amount that can be profitably expended in fiscal year ending June 30, 1835. 41,820 04

20,

REPORT OF MR. J. A. WORTHEN, ASSISTANT ENGINEER.

S8aixt Louis, Mo., January 9, 1863,

MAsor: Ihave the honor to submit the following report of ﬂverations for improv-
ing.the Mississippi River near Cape Girardeau, Missouri, and Minton Point, Illinois,
during the half year ending December 31, 188% ;

CAPE GIRARDEAU.

.Work upon the primarx hurdle, which bad been suspended May 30 on account of
bigh water, was resumed ugust 1, and extended over a period of eighty-one days.
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Duaring the hi?ﬂx-witer season no changes of importance had taken placein the po-
sition of channels or the general behavior of the river, s e e

When the waters had subsided and active operations were resumed it was found
that 120 feet of the outer end of the hurdle had heen destroyed and a breech 50 feet
in length had heen made about 300 feet from the shore. Also other slight injuries to
the hurdle had resulted from the heavy masses of floating drift-wood, The damage

was at once repaired and the work of construction carried toward completion as rap-

idly a_sri)&)a‘siblo’.,,_” N T : ] s g -

The river still being -above a mediiini stage, and the decline very gradual, work ad-
vanced for a time in froin 20 to 24 feet of water and a rapid ourrent. When the hur-
dle had ocrossed the channel the constructlon was less difficnit, and work advanced
without further annoyance save from sickness and searcity of labor. _

The same forms of constrnction described in my aniiual report for the last fiscal year
wore used. . For a distance of 1,650 feet from the shere the hurdle was a combination
of the curtain‘and fixed hurdle, the curtains belng placed in degtha of water greater
than 10 feet and bx{o’fn’%}jt_to the surface. From the surface of the water to a 20-foot
stage of the river the hurdle is of the fixed type, as is also the remaining half of the
hurdle beyond this point. _ o , ,

The mattress is of the same form throughont. That portion 2,000 feet in length
across the channel in deep water and stron% current is composed of three courses of

n

hri\‘llllnl, the remainder of two courses, bnilt in sections 130 feet in length by 50 feet in
width. .

PILE-DRIVING.

In the main thé piles have been. driven bhutts down, by means of jet and hammer
combined, the exception being that of repairing destroyed portions of the hnrdle
where the piles were driven through the footing mattress, in which case they were
- driven tops down, the hammer alone bein% use«i

Careful observations have lieen taken of this work to ascertain the comparative
utility of hard and soft wood piles, .= ;

For a time it was maintained by the foremen of pilc-drivers, first, that hard-wood
piles could be driven deeper.than soft-wood ; second, that a greater number of piles
eould be driven in'a given time; and third, that they were much more stable when
drivei, . The work of the season, however, has proven that the first two assertions
were produots of delusion. = ,

The stability of hard-wood pilesis acceded. Their superior strength renders them
adaptable to construction where excessive strains are to be borne, when their use may
be adopted, even at a much greater first cost.

Below is shown the work of pile-drivers for the half year:

WOLRIE UID0 o ostisinmnsson snsussdmis somsss saonssng von s o eE BEbEsats hours.. 671
Nuwber of piles driven . ..coee oot aeees --- 603
Average depth driven .... .ccnvveeee..... I P R P feet.. 11,78
Average depth of Water «ccoee veemee ineneiciiceiciecicitcenenananen do... 16.00
Number of piles driven per honr ....o. ooeii it iieet i e tccececnee 1.08
Number of feet driven perhour...... .ccovevervviarenenienaaei...feot.. 12,44

The work of constructioii for the half year is as follows:
Hurdle constrncted (including repairs), 2,670 linear feet, 46,400 square feet.
Footing mattress, 2,650 linear feet, 127,500 square feet.

In which were expended—

BIUBIL oo i ieeececeeooaacaceesooncesseesssneecannnserones cords.. 1,523, 35
SEONE o oevviieieieriinnnes cereanonannn N ....cubie yards.. 1,145, 16
PRIEE . occcicmmm socnie sosenssmssss Toms.o8 68575 55755 W §50 H55 SIS 99 S500% B8 S 929
5 707 [ S o e GEm A SEESES BEETES BEEe PR 454
TEON < v sis om0 sois smosmoss opss aS S5m0 DEETEEE B BIEHSEBEEEH 5o HEsd pounds.. 3,826
Nafls .concinssns ssssisssmnss D U ——— do.... 200
RN o5 55 snms wegs moeos A50058 55 PP BB 23 5HESs Homse sow o8 pessos I do.... 2, 162
BPINES. (ocnsicncnioneos 6055 shonis W5 EmsET8 95w SHEH SHES B56055HE BosH do.... 345
W I EE .« oeee ceeceevoncoocncsosecsesnncascsce rosens sone seacossssssssel0eens 4, 600
LAIET .. coccoe mase sossosse spssinssntosos aoes sssnvens asonsans sassns 00bns 575

With this work the primary hurdle wus completed October 20, its total length be-
ing 3,100 feet.

MINTON POINT.

No work done and none needed. The works remain substantially in the same con-
dition as at the close of the fiscal year last preceding,
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COXCLUSION,

Upon the completion of the primary hurdle opposite Capé Girardeau improvements
in this locality were abandoned, they having aniply performeéd their props work
in securing a good harbor at Cape Girardeau and a 15-foot channel at a 9.5-foot stage
of water, the entire stretch of river over 4 miles in length, from the head of the works
sbove Minton Point to and past the city of Cajpe Girardeau,

Accompanying this report is a map showing the extent of the works in good order
and the condsition of the river at the close .of operations, Y} JXA9 g
5 *
Yery respectfully, your obedient servant, '
J. A. WORTHEN

Resgident Engineer,
Maj. N. H. ErnsrT,
Corps of Engineers, U. S. 4.

Ts.
IMPROVEMENT OF OSAGE RIVER IN KANSAS AND MISSOURI.

Work during the year consisted mainly in removing snags from the
channel and overhanging trees from the bank. At Moore’s Flats the
shore was protected for a length of about 250 feet, and some small re-
pairs were made to the training walls at Dixon’s and Round Bottom
shoals, ' .

At the beginning of the year a force was engaged at this work, and
so continued until Augast 3, when it was disbanded, Up to that time
two hundred and twenty-eight snags and twenty-three overlianging
trees had been removed since July 1 between Big Gravois and tlie mout;
of the Osage, a distance of 82 miles. The river lad thus been well
cleared of these obstructions for tlie entire length of about 176 miiles
below Grand River. Nothing had been done between Grand River
and Osceola, the head of navigation, a distance of about 54 miles; but
on: account of low water it was not possible to reach that part of the
river with a steamboat during the summer and autumn. The work was
resumed in April, aud was carried on at first over the part between
Osceola and Grand River, in which one hundred aud thirty-eight snags
aud five hundred and forty-nine trées were removed. It was then con-
tinued to the mouth of the Osage, going over the same ground that had
been covered before. In this part eighty-five snags and two huudred
and eleven trees were removed, e v

The work was under the immediate direction of Overseer Kimbrough
Winston, whose report is hereto appended, narked 21. Attention is
invited to this report for details of the work, and for a statement of the
commerce of the Osage River for the fiscal year, , _

The gauges at Tuscumbia and Warsaw were read daily. Their records
are hereto appended, marked-22 and 23 respectively.

The expenditures were $9,873.43, leaving an available balance of
former appropriations of 31,(;60.6‘5, Most of this will be consumed in
caring for the public property and in keeping the gauges. A new sup-
ply of snags and overhanging trees is to be expected in the future, but
how rapidly they will accumulate is a matter of conjecture.

It is thought that an appropriation of $5,000 will be sufficient to
accomplish all that may be required duriug the year ending June 30,
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